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EXECUTIVE SUMMARY

This report is in response to a growing requirement over the last decade
for a new assessment of aircraft icing conditions in wintertime clouds at
altitudes up to about 10,000 ft. Currently, no helicopters and few general
aviation aircraft are certified ror flight in known icing conditions. This l,-
hecause the cur-rent FAA criteria for design and certification of ice
protection equipment results in relatively high power and payload penalties
for smaller aircraft. The FAA criteria (promulgated in the Federal Aviatino
Regulations, Part 25 (FAR.-25), Appendix C; also shown as Figures 1 to 6 of
Ihis report) were actually designed for large, transport-category aircraft
capable of flying to 20,000 ft or more. For this reason, there have been
concerns that the current criteria may he too severe for smaller aircraft
which generally operate at altitudes below 10,000 ft.

The aircraft Icing hazard comes from the fact that undisturbed cloud
droplets generally remrain liquid even at temperatures several tens of degreesI helow freezving-- a condition called supercooling. When they collide with a
passing aircraft, the droplets freeze nearly instantaneously to form ice on
exposed aircraft surfaces. The amount of ice depends primarily on the liquid
water content (LWC) of the cloud, the size or the dro plets, the temperature of
the aircraft surfaces and, of course, on the horizontal extent of the
supercooled clouds along the flight path. Information on the natural
occurrence of these variables is obtained from research flights through
subfreezing clouds.

The current FAA characterizations of supercooled clouds in FAR-25 are
based on research flights undertaken about 35 years ago. Recent advances in
cloud physici instrumentation have therefore prompted calls for new
measurpments and for a re-evaluation of the olýd data for accuracy and
reliability. The net requirement is for a reliable, quantitative description
of supercooled cloud characteristics over the altitude range from ground level
to 10.000 ft.

In response to this requirement, the Naval Research Laboratory (NRL) has
computerized about 7000 nautical miles (nmi) of airborne measurements in
supercooled clouds at altitudes up to 10,000 ft (3 kin) to form a new data base
for low altitude, aircraft icing applications. Half of the data is from the'
National Advisory Committee for Aeronautics (NACA) aircraft icing studies of
1946-50 where Ice accretion on rotating multicylinders was the primary
measurement technique for LWC and droplet size. The inther half is from recent
research flights by NRL and other organizations using optical, cloud droplet
size spectrometers manufactured by Particle Measuring Systems. These measure
droplet sizes, with LWC being measured by electronic hot-wire devices as well
as being computed from the recorded droplet size distribution.

The principal conclusions relevant to aircraft ice protection for
altitudes up to 10,000 ft above ground level (At3L) are:

1. The NACA and modern data generally agree in most aspects, Indicating
that the NACA data are accurate and reliable except possibly for
droplet diameters larger than 350mn.
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2. The "Intermittent Maximum" (convective cloud) and "Continuous Maximum"
(layer cloud) ranges of cloud variables in FAR-25, App. C do not correctly
describe the Icing environment in the altitude interval from -'to 10,000 ft
AGL, The differences are in the following items:

a) rhe maximum observed LWC for convective clouds below 10,000 ft AGL is
about half the "Intermittent Maximum" value. The maximum observed LWC for
layer clouds below 10,000 ft AGL is about 50% larger than the "Continuous
Maximum" value.

b) The new analyses reveal temperature dependences of droplet median
volume diameter (MVD) that are not conveyed in the FAR-25 envelopes. The
Continuous Maximum and Intermittent Maximum envelopes extend to fi-ed, maximum
MVDs of 40 and 50pm, respectively. The modern data demonstrate t the
maximum MVD in layer clouds decreases with decreasing temperature Both the
NACA and modern CONUS data show that for convective clouds the average MVD
exhibits the opposite behavior and increases with decreasing temperature.

c) The modern data show no credible MVDs larger than about 3 5pm for
droplets in supercooled clouds beluw 10,000 ft AGL. The few MVDs that are
reported to be larger than 3Swm in the NACA data are questionable in view of
the assessment by the NACA researchers themselves that these large MVDs are
likely to contain large positive errors due to the limitations of the
multicylinder technique.

3. The FAR-25 envelopes extend to at least -300C but minimum temperatures
observed in both the NACA and modern data below 10,000 ft AGL are -17 C for
"convective clouds and about -25 0 C for layer clouds. That Is, convective-
clouds appear to be completely absent at temperatures less than about -17 C at
altitudes below 10,000 ft AGL.

4. A review of the literature reveals no standard definition of
horizontal extent nor do the FAR-25 regulations specify how horizontal extent
is to be determined when cloud gaps are present. As a result, confusing and
inconsistent interpretations occur -In practice. It is suggested here that
horizontal extent be defined as the distance traveled in supercooled clouds
until the aircraft reaches a cloud gap of some specified minimum duration,
such as 1 nmi, for example. With this definition it is found that the
maximum, and to a lesser degree the average horizontal extent varies in an
inverse manner with the LWC averaged over the clouds comprising the horizontal
extent. But short horizontal extents are actually most common regardless of
the average LWC value.

5. Finally, a new finding with respect to the altitude dependence of
icing conditions is that between 2000 and 10,000 ft AGL, altitude makes
practically no difference in the maximum amount of ice accretion to be
expected per icing encounter when all supercooled cloud types are considered
together.

Il i



INTRODUCTION

MOTIVATION FOR THE RESEARCH

This study was undertaken in response to a growing requirement for a
reliable, quantitative description of low altitude, wintertime cloud charac-
teristics that are relevant to aircraft icing. The liquid water content (LWC)
and size distribution of droplets in supercooled clouds, as well as the cloud
temperature and horizontal extent of icing conditions, are generally consid-
ered to be the most important environmental factors involved in ice accretion

* processes. Information on these variables at altitudes below 10,000 ft (3 kin)
or so is needed by helicopter manufacturers who want to produce rotorcraft
capable of flying into known icing conditions. (At the present time, a few
military types of helicopters are about the only rotorcraft equipped with
ice protection devices.) The Federal Aviation Administration (FAA), as the

6 •responsible regulatory agency, needs the same information in order to specify
* 'icing environmental criteria for the manufacturers to use in designing ice

protection equipment. The FAA and military also use this type of information
for specifying the requirements of actual flight certification tests in icing
conditions.

At the time this study was begun, the available data on the icing envi-
ronment over the United States was almost entirely from research performed 30
to 35 years ago for similar reasons by the National Advisory Committee for
Aeronautics (NACA). They obtained airborne measurements for use in design and
certification of ice protection equipment for the expanding, postwar, commer-
cial airline industry. Those measurements still form the basis of current
design and certification criteria for the icing environment as promulgated in
Federal Aviation Regulations, Part 25, Appendix C (FAR-25, App. C).

Presently any helicopter which is a candidate for icing certification
must meet these same criteria that were developed for larger "transport cate-
gory" aircraft designed to fly to altitudes of 20,000 ft or more. These
criteria contain LWC values that could be prohibitive in terms of the power

and payload penalties required to provide compensating ice protection equip-
ment for many helicopters. For this reason there is an interest in finding
out whether at altitudes of 10,000 ft or less, the altitude operating range
for most helicopters, icing conditions may be .ignificantly less severe than
current regulations specify. If so, and if new icing criteria were to be
issued that represented the less severe conditions and at the same time
limited flight to altitudes below the appropriate level, then other light

* duty, low-performance aircraft might benefit as well. Questions have also
arisen about the effect of snow or other mixed conditions on the rate of ice
accretion. Low-altitude icing also implies a need to investigate geo-
graphical, topographical, or other mesoscale influences too. For example, LWC
values may be enhanced in lake effect clouds, orographically assisted cloud
formations, and clouds along cold fronts or in maritime air masses.

In addition to the engineering concerns, there have been calls for
improved icing forecasts and for redefining the icing severity classifi-
cations in terms of quantitative LWC values instead of the relative and
ambiguous terminology, "trace," "light," 'moderate," etc. that is now in
use.
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Recent advances in cloud physics |nitrumentnt loll hIltv 11 11i 1( 111r-4111 ,I vi I In
for the review of the 30 to 35 year old NACA daLa in order Lo al~it•,es , hol r
accuracy and reliability. In addition, it is of interesl Lo detenrine ihow
much of the data actually apply to altitudes below both 10,000 ft and 5000 ft,
and how well the data represent the variety of weather and cloud conditions at
these altitudes.

Finally, there was an obvious need to obtain new data with modern instru-
mentation. The results would naturally be compared with the NACA data to look
for significant differences which may indicate either errors in one or both
sets of data or, am some have suggested, true changes in cloud characteristics
brought about by changes in pollution levels over the intervening years. New
measurements me:, also be needed to supplement data from any cloud types,
weather situations, or geographic locations inadequately sampled by the NACA
researchers.

SCOPE OF THE RESEARCH PROJECT

In order to address these problems the FAA funded the Experimental Cloud
Physics Section of the Naval Research Laboratory (NRL), beginning in January
1979, to perform research on these topics, Specifically, the research plan
was as follows.

a) Obtain new measurements of LWC, droplet size spectra, true air
temperature and other relevant variables using modern cloud physics
instrumentation aboard NRL's research aircraft in subfreezing clouds
below 10,000 ft and especially below 5000 ft.

b) Collect similar modern data that are available from other research
groups.

c) Review the NACA data for accuracy, reliability, and applicability to
altitudes below 10,000 ft and below 5000 ft.

d) Compile all acceptable data into a medium that is compatible with
automatic data processing in order to form a new data base for
analysis of the low-altitude icing environment.

e) Perform analyses of the data and, based on an assessment of all data
obtained, recommend appropriate changes in the existing environ-
mental icing criteria.

*V

OTHER BACKGROUND INFORMATION

1. PAR-25, Appendix C, Atmospheric Icing Conditions

The primary reference data given in the Federal Aviation Regulations,
Part 25, (FAR-25) to describe icing cloud characteristics are the LWC vs.
Median Volume Diameter (MVD) relationships in figures 1 and 4 of Appendix C in
that document. Those figures are reproduced here also as figures 1 and 4 of
this report. Combinations of LWC and MVD that fall within the boundaries of
these "envelopes" were reported to have sufficient probability of occurring

2



simultaneously, that they were to be regarded as significanat for ice
protection considerations (Jones and Lewis, 1949, p. 2). NACA researchers
also noted that the maximum observed LWCs were limited by the air temperature

•I at cloud level. This temperature dependence has been worked into the icing
"envelopes" by specifying the probable maximum values of LWC as a function of
MVD and temperature. "Probable maximum" is the terminology used in NACA
TN-1855 (Jones and Lewis, 1949), the source document for FAR-25, Appendix C.
"Probable , maximum" was defined as the maximum that would probably be
encountered in all weather aircraft operations but does not represent the
maximum that nature could produce (ibid., p. 5). No numerical probability was
associated with the term "probable maximum" until a later statistical study
(Lewis and Bergrun, 1952, pp. 19-20) concluded that the probable maximum
LWCs [of FAR-25, App. C] correspond to an exceedance probability of about
0.1%. The "isotherms" drawn in 10*C increments from 32"F (OC) to -22°F
(-30C) in figures 1 and 4 delimit the probable maximum values of LWC at each
of these temperatures.

The NACA criteria originally specified in TN-1855 actually contained
seven different types of icing conditions, each with a time or distance extent
that varied with the corresponding type of cloud and LWC range. In practice,
only two of thene conditions, the "intermittent maximum" and the "continuous
maximum," were promulgated in FAR-25. The philosophy behind the two-condition
approach is presumably to ensure that aircraft de-icing equipment can handle
relatively small LWCs for long periods of time, and relatively large LWCs for
a short time in the most commonly experienced icing situations.

The explanatory text accompanying the figures in Appendix C of PAR-25
is quoted as follows for continuous maximum icing: "The maximum continuous
intensity of atmospheric icing conditions (continuous maximum icing) is
defined by the variables of the cloud liquid water content, the mean effec-
tive diameter of the cloud droplets, the ambient air temperature, and the
interrelationship of these three variables an shown in figure 1 of [FAR-25,
App. C]. The limiting icing envelope in terms of altitude and temperature is
given in figure 2 of [FAR-25, App. C]. The interrelationship of cloud liquid
water content with drop diameter and altitude is determined from figures I and
2. The cloud liquid water content for continuous maximum icing conditions of
a horizontal extent other than 174 nautical miles (nmi) is determined by the
value of liquid water content of figure 1, multiplied by the appropriate
factor from figure 3." A similar explanatory text applies to the intermittent
maximum conditions covered in figures 4, 5, and 6, and specifies a standard
horizontal extent of 2.6 nmi.

No other rules or guidance for using these envelopes in design computa-
tions or in certification flight tests are given in FAR-25.

2. Cloud Liquid Water Content (LWC)

a. Engineering Significance

Nearly all ice that forms in flight on aircraft surfaces is due to the
Impaction and freezing of supercooled cloud droplets. Supercooled droplets
are those which remain liquid even though the ambient cloud temperature is
leos than O*C. This supercooled state is a metastable one, meaning that the
droplets can remain liquid indefinitely unless the temperature becomes too low

"•"F ..... i ... I II I II •-'• • ••"
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or the droplets are mechanically disturbed. Once disturbed, such as upon
collision with an aircraft component, the droplets freeze rapidly depending on
their size and on the temperature of the air anu of the aircraft surfaces.
Small droplets freeze instantaneously and form rime ice on aircraft surfaces.
Large droplets tend to run back somewhat before freezing.

Despite the metastable state, supercooled clouds are the rule rather than
the exception for ambient temperatures down to at least -10*C. Thus the rate
of ice accretion on aircraft component. is directly proportional to the liquid
water content of the supercooled cloud in which the flight takes place.

b. Meteorological Considerations

The principal factors conducive to large values of LWC in clouds are
warm, moist air masses and strong convection or forced updrafts within the
cloud. Fortunately, for the aircraft icing problem, both of these factors are
minimized in wintertime climates.

Higher temperatures permit the air masses to carry greater amounts of
water vapor from which clouds must form. The greater the water vapor load in
the subcloud air, the greater the possible LWC in the clouds formed from it.

The maximum LWC in a cloud also depends on the strength of the convection
or the rate of updraft in the cloud. The higher surface temperatures that can
induce strong convection are of course lacking in wintertime climates. There
are exceptions, however, which are important in the altitude regime below
10,000 ft. One of these exceptions is the "lake effect" situation where
relatively warm lake or ocean waters provide additional moisture and induce
convection in colder air masses advecting across them. Notable occurrences of
this phenomenon in North America are over the Great Lakes and over the ocean
waters along the mid-Atlantic seaboard states, especially in the vicinity of
the Gulf Stream. Another possible exception is the case of a strong cold
"front pushing into a warm, moist air mass. In this case again, both the
greater water vapor content of the warm air and the forced lifting of this air
over the cold frontal surface are conducive to greater than usual LWCs. A
third exception is where forced lifting occurs on the windward side of moun-
tain ranges. These orographic effects are known to be significant along the
Appalachian range. They would be expected to have an even greater effect on
LWC along the Pacific coast ranges where the maritime air masses are moist and
the mountains are higher.

The greatest Icing hazards occur in warm weather cumulonimbus (Cb)
clouds, or developing thunderstorms, where LWCs up to 5 g/m 3 have been
reported. However, the freezing level in these clouds is usually above
10,000 ft AGL, and icing hazards are therefore of little concern to aircraft
at lower flight levels. Indeed the other hazards present in these clouds or
storms will generally be far more worrisome. In any case, these cloud types
are relatively eamy to identify and are sufficiently localized or transient
that they can normally be avoided.

Wintertime stratus not associated with cyclonic centers or with strong
frontal systems is expected to be low In LWC both because of the low water
vapor content of the surrounding cold air and the lack of significant
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convection. Observation also reveals that even in the deep and extensive
altostratue and nimbostratus complexes comprising the general snow areas of
cyclonic storms, liquid cloud droplets are almost completely absent in the
subfreezing portions of the clouds (Lewis, 1969, p. 7), (Kline and Walker,
1951). Finally, during cold air outbreaks from central Canada into the
central plains states, the western edge of the cold air mass is sometimes
forced westward and upward over the gradually increasing elevation of the
terrain. This "upelope flow" usually forces stratus formation but because of
the dryness of the cold air mass the LWC is expected to be small in the
upelope stratus.

This leaves frontal systems, lake effects and orographic situations as
the principal candidates for contributing the most significant LWCs in
wintertime cloud systems at altitudes below 10,000 ft AGL.

3. Cloud Droplet Size Distribution

Engineering Significance

The size distribution of cloud droplets and the percentage of liquid
water represented by various droplet size intervals is also important. This
is because the efficiency with which aircraft components collect droplets from
the airstream varies with droplet diameter as well as airspeed and the size
and shape of the aircraft component. Smaller droplets are more easily
deflected and tend to follow the airstream around an object in their path.
The larger the droplet, the greater its inertia and its tendency to slip
across streamlines upon approaching an object. Thus, larger droplets will be
collected with greater efficiency than smaller droplets. Therefore, whether
the majority of the LWC resides in small or large droplets can be an important
factor in the design of ice protection equipment.

Qualitatively speaking, blunt objects such as fuselages have relatively
low collection efficiencies for all except the largest droplet sises. This is
because blunt objects distort the airstream farther ahead and give the
droplets more time and therefore slower curving streamlines to follow to get
out of the way. Sharp objects, such as the leading edge of rotor blades, have
high collection efficiencien for all droplet sizes, especially along the outer
portions of the blade where it is the thinnest. Also, the linear velocity of
the blade increases with distance from the hub and adds to the increased
efficiency of the outboard sections compared to the thicker, slower moving
portions of the blade toward the hub.

For many applications it is often too cumbersome to work with elaborate
droplet sie distributions. There is a need for a simple, quantitative
representation of droplet size distribution which would be meaningful for
engineering computations at well as for statistical analyses of icing con-
ditions. For this purpose the median volume diameter (MVD), also known as
mass median diameter, is generally chosen. The MVD is useful because it is
the droplet size which equally divides the LWC associated with a given droplet
size distribution. Half of the LWC is in droplets larger than the MVD and
half of the LWC is in droplets smaller than the MVD.
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to the HVI) that is based on the apparent lize distribution deduced irom the
relative amounts of ice that built up on the different diameter cylinderu used
by the NACA researchers to probe the clouds ior LWC. The more closely the
deduced size distribution matched the true size distribution, the better the
corresponding mean effective diameter approximated the MVD.

NACA also defined a "maximum diameter" intended to represent the largest
droplets that were present in detectable quantities. This variable was not
accurately measuzed with the available technique employing a single, 4 or 6
inch diameter cylinder covered with sensitized blueprint paper. Eventually,
the use of maximum diameter was abandoned as unreliable (Lewis et al., 1947),
(Lewis and Hoecker, 1949).

Th's idea of maximum diameter has been reinstated in the new Icing Data
Base because of the accurate, high-resolution droplet size spectra that are
now available with the modern, optical, droplet size spectrometers. Here, the
term "maximum diameter" has been defined to mean the droplet size below which
95% of all the LWC in contained.

4. Altitude Above Ground Level (AGL) as a Preferred Altitude Reference

In the author's opinion, altitudes referenced to ground level are
preferable to pressure altitude or altitudes referenced to sea level when
analyzing cloud properties or specifying aircraft certification criteria
limited to low or intermediate altitudes. There are two reasons for this
preference. Firstly, cloud formation is more directly relatable to altitude
AGL. That is, given the same initial conditions of temperature, relative
humidity and lapse rate, a cloud that forms due to convection at 4000 ft AGL
over Washington, D.C., would also form at 4000 ft AGL over Denver, Colorado.
The fact that the elevation at Denver is 5000 ft abovw Washirgton, D.C. ids no

bearing on the formation or propertles of the clouds. For this reason, when
clouds or cloud properties are analyzed or otherwise grouped by altitude, it
is more meaningful to use altitudes AGL. For example, if some cloud property
such as maximum LWC were to be catalogued according to pressure altitude, then
the LWC at altitudes only 2000 ft AGL over Denver would be unfairly compared
with LWCs at altitudes of 7000 ft AOL over locations near sea level.
Secondly, suppose that it were decided that a new set of certification .
criteria would be acceptable if flight under this certification were not to
exceed 5000 ft. Obviously, if this were 5000 ft pressure altitude, then an
affected aircraft could never leave the ground at Denver. On the other hand,
a 5000 ft AOL limitation would correctly allow the subject aircraft to fly up
to 10,000 ft pressure altitude over Denver without encountering overall cloud
conditions any worse than at 5000 ft AOL anywhere else.

6 140,r



RESULTS

THE NEW ICING DATA BASE

1. The Data Management Philosophy

A major part of this research effort involved collecting, screening, and
compiling both new and old data into a coded medium for automatic data pro-
ceasing. It was realized, for example, that in addition to the immediate
aircraft icing application, a data base of the envisioned magnitude ought to
be of value for basic cloud physics studies as well as for use in attempting
to test or improve existing icing forecast rules. Thus, besides the principal
variables of LWC, droplet size, air temperature, and horizontal extent, it
seemed prudent to include other relevant information in order to ensure
maximum usefulness of the data base. This information includes cloud type,
cloud base and cloud top heights and temperatures, airmass type, geographic
location, and a brief description of the synoptic situation at the location of
the measurements. Some of these types of auxiliary information had been
reported along with much of the NACA data.

The first problem was to condense large amounts of modern data into a
manageable data base. Modern, electronically based probes and instrumeu-
tation provide digitized measurements at the rate of once every second or so
during flight. Clearly, some kind of averaging scheme was required in order
to avoid being overwhelmed by vast numbers of individual measurements. But
averages over arbitrary intervals, such as for 1 minute periods or for an
entire pass through a cloud, were undesirable because they would wash out
useful detail otherwise available with the modern, high-resolution measure-
ments. There was a need to define a suitable averaging scheme which would
satisfy the following requirements:

a) The averaging intervals should be short enough to resolve any
significant changes in cloud characteristics along the flight path
and represenit natural variability without reaulting In an unwieldy
number of averages.

b) Intervals of uniform, constant conditions within clouds should be
preserved whole so their durations and characteristics can be
documented without the ambiguity that would occur if the average
included voids or adjacent parcels having significantly different,
or variable properties.

c) The scheme should resolve extremes of LWC and other variables
without dilution.

d) The scheme should preserve altitude dependent changes in cloud
properties observed during ascents or descents through clouds.

e) The scheme must be able to accommodate broken or scattered cloud
conditions as well as widespread continuous clouds.

f) The scheme must be compatible with the existing NACA measurements so

they can be compiled and validl7 compared to the modern data.
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Basically, the requirement is to divide the cloud into intervals where
conditions are apparently different (or to group data into intervals where
conditions are approximately constant).

After several ideas were tested, it was concluded that the most logical
and practical approach was to average the measurements only over continuous,
uniform portions of clouds or cloud parcels until any of several key variables
changed significantly. If the aircraft were still in continuous clouds at
that time, a new averaging interval was immediately begun and continued until
the next significant change in cloud properties occurred. Otherwise, the next
average was not begun until the aircraft entered another continuous, uniform
section of cloud.

These averaging interval' are referred to am "icing events." The key
variables and the amount of change in any of them that will signal the
termination of an averaging interval (icing event) are given as "Rules for
Defining Uniform Cloud Intervals" in Table 1.

There was still thc need for a selection rule that would avoid swamping
the data base with numerous, inconsequential cloud parcels or fragments, yet
would not seriously bias the representativeness of the data at small values of
LWC. The practical solution was to limit averages to clouds or cloud sections
that are at least I nmi wide (20 s at true airspeeds of 180 kt) unless
momentary LWCu were greater than 0.5 9/m 3 , or some other interesting
property was worth documenting. This preserved extreme values of LWC asso-
ciated with convective cells embedded in layer cloud systemo, for example, but
ignored brief cloud parcels in broken or scattered cloud systems with little
vertical extent (and therefore with LWCs generally less than 0.1 g/m 3 ),
These thin cloud layers are of little practical concern anyway, because they
can be avoided in flight by minor changes in altitude.

Another advantage of the overall averaging scheme is that not only are
data available on the extents of individual, uniform, cloud intervals, but theoverall horisontsl extent of continuous or semi-continuous icing conditions in •

available simply by summing the extent of consecutive events. (See later
sections on Iorizontal Extent for discussions of practical difficulties with
this concept, however,)

Although these rules were designed for the modern data, the NACA data can
be formally accommodated as well. The NACA measurements were timed exposures
of rotating multtcylinders in the airstream during flight through subfreesinU
clouds. The exposure times were usually 1 minute or more, and the data
therefore represent an average over these intervals. The NACA data are pub-
lished either as individual exposures or as averages of a group of exposures.
Thus, there is no control over these intervals now, except to separate out
from the groups the one exposure exhibiting the greatest average LWC, whenever
that exposure was listed separately as well as being included in the average
(Lewis, 1947).

2. The Data Coding Scheme

The means chosen for storing the data was the 80 column punchcard for
computers, (Actually, a Hewlett Packard model 9825B desktop computer with
cassette storage was used at NRL, but the 80 column format was retained
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TABLE 1. RULES FOR DEFINING UNIFORM CLOUD INTERVALS

1. For Level Flight Through Continuous Cloud or Cloud Parcelt. 1 .mi or More
in Extent.

RULES: LWC and other variables to be averaged over flight path in cloud
until:

A - Aircraft exits main cloud,

B - Outside air temperature changes by ±1.5*C,

j C - Outside sir temperature rise@ above OC,

D - Droplet median volume diameter changes by ±2.5 pm,

* E - Aircraft changes flight levels by ±500 ft (±150 meters),

F - Icing rate changes by ±50Z,

0 - Droplet concentration, N, changes by +50% or +200, whichever is
leass,

H - Measurement arbitrarily terminated,

J - Aircraft exits continuous cloud parcel,

K - Subsequent cloud droplet probe data invalidated by snow or ice
particles in cloud.

2. For Vertical Profiles in Continuous Cloud.

RULE: Report representative valueas of cloud variables for every 500 ft
(150 m) change in altitude,

because of its universal compatibility.) The information associated with each
icing event is coded on a separate card. All data cards for icing events from

* , the same cloud or cloud system are grouped behind a lead card which contains
general information, such as cloud type, cloud base height, etc., that applies
to all of the data cards in the group. The code for assigning data to card
columns is $iven in Table A-1 of Appendix A. Explanations and examples of
each data item are given in Tables A-2 and A-3.

The entire Icing Data Base as of this writing it reproduced in Table
A-4. It contains nearly 7000 nmi of icing events. It Is anticipated that
more data will be added in the future in order to better represent frontal,
orographic, and lake effect clouds. Plans also call for the addition of data
from Mt. Washingtion, New Hampshire, and foreign data as they become available.
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The Mt. Washington data, though available, were noL incLuc!ed iu 11e UUtLt
Base at this time for several reasons, The principal z, ason was that it is
not clear how to compare mountaintop, near-surface data with aitborne
measurements. That is, it is not clear how the Mt. Washington data apply to
aircraft operations which normally do not take place cloqe to the summit or
sides of mountains in Instrument Meteorological Conditions (IMC). At best the
Mt. Washington data could probably be used to represent worst case,
orographically induced LWCs for locations with similar elevaLions and windward
slopes. The other reasons for not using the Mt. Washington data were that, in
the available form, the data bear no date or time of day information, nor do
they indicate the cloud type or synoptic weather category involved.

'DATA MILES' AS A MEASURE OF FREQUENCY OF OCCURRENCE

During the early phases of this project, it became clear that usage of
"number of cases" or "number of events," as is conventionally done to repre-
sent the frequency of occurrence of any of the variables, was unsatisfactory.
The deficiency was twofold, Firstly, momentary icing events would incorrectly
carry just as much statistical weight as long-lasting events. Thus, there was
no way to emphasise the statistical importance of an extended encounter with
an extreme value of LWC, for example, compared to a relatively insignificant,
brief encounter. Secondly, the reader would have no information as to whether
a given number of events represents 5 miles or 500 miles of in-flight measure-
Mtent a.

"Data miles" were therefore chosen as the most informative measure of
frequency of occurrence. The term is defined as the distance flown in
nautical miles during an individual icing event (during an actual probe
exposure for the NACA measurements). This convention automatically weights
each icing event (or measurement of LWC, for example) by its duration or

$ extent. The other principal advantage is that the reader can easily judge
the statistical significance of a data set by the number of data miles it
represents.

Duration in terms of distance rather than time was chosen because time
duration Is not as easy to otandardize. The time duration of an event depends
on the speed of the aircraft which makes comparison of the data somewhat
ambiguous, However, for those purposes where it may be of interest, the time
duration of each event is coded in columns 10-11 of each of the icing event
data cards.

REVIEW OF THE NACA DATA

An interim report on this project (Jack, 1980) gave an assessment of the
NACA data, reported detailed results from the initial NRL research flights,
and gave a preliminary comparison of the NRL measurements with the NACA data,
The principal conclusions of the NACA review are as follows:

a) A large fraction of the NACA measurements was actually obtained at
altitudes below 10,000 ft,
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b) All synoptic conditions and cloud types appear to have been sampled
but the number of data miles is small in some categories, especially
frontal zones (see Appendix B, Table B-3).

c) Of the several measurement techniques that were tried, the NACA
researchers regarded the multicylinder probes to be the most accu-
rate and reliable for deducing LWC. They were eventually aware,
howuver, that their measurements and computations of LWC were
subject to at least 13 possible sources of error (Lewis and Bergrun,
1952, p. 16) some positive, some negative, and rangin& in magnitude
from a few percent up to possibly l00% or more. The net effect of
all these possible sources of error is uncertain in the data as
reported, but general agreement is found between the NACA data and
"the modern data. In the detailed comparisons there are also some
remarkable similarities, but some differences too, as Is shown in
the rema 4 nder of this report.

The principal problems faced by the NACA researchers were the following,

In 1952, after the NACA researchers became aware of the seriousness
of runoff arrorb for measurements at temperatures just below OC, they
reexamined their data and concluded that not more than about 5Z of the
reported measurements would be affected (ibid.). A more significant problem
may have been the underindication of average LWC from measurements where the
multicylinder probe was exposed in clouds containing momentary voids. In
order to correct for this, some of the NACA flights made ume of a continuously
recording, rotating-disk probe, or "cloud Indicator" to document the actual
duration o.' clouds and voids during exposure of the multicylinder probes, As
a result, significantly larger values of average LWC were obtained in some
cases when the more accurately determined cloud exposure Intervals were used
(Lewis and Hoecker, 1949, Table 1).

Droplet size distributions were finally given up as totally unreliable
when NACA researchers concluded in 1949 that there were too many contra-
dictions in droplet sizes as inferred from the multicylinder probes vs. the
coated, fixed-diameter cylinidur probes (ibid., p. 1, p. 16). lHowever, the
median volume diameters inferred from the multicylinder method alone were
still regarded as accurate for "small" droplets but became increasingly
inaccurate as the drop site increased. Also, large overestimates wera moru
probable than large underostimates, especially at large values of dr'plet
diameter (Lewis and Bergrun, 1952, p. 17).

ANALYSES AND COMPARISON OF THE NACA AND MODERN DATA

1, At What Altitude Do Icing Conditions Become Serious?

at Maximum LWC vs. Altitude

A stated goal of the present study is to characterize the icing hazards
in the atmosphere from sea level up to 10,000 ft above sea level (AOL). The
magnitude of the LWC in supercooled clouds is one of the most important
factors in assessing the potential severity of aircraft icing. In order to
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examine the dependence of LWC on altitude AGL, LWC data were sorted by
altitude into the ten 1000 ft intervals between ground level and 10,000 ft
AGL. Within each altitude interval, the LWC values were ranked according to
cumulative fruquencies of occurrence (i.e., the number of data miles
accumulated with LWCs up to and including a given value of LWC). One can then
determine the LWC values which represent the upper limit of occurrence for
selected percentiles of the data miles. The results of uuch an analysis are
shown graphically in figures 7 and 8 for the NACA and modern data,
respectively.

A comparison of these two plots shows gross similarities in the altitude
dependence of maximum LWC. In both plots the overall maximum observed LWC
occurs between the altitudes of 7000 and 9000 ft AGL and ham a value of 1.5 to
1.7 g/m3; the maximum LWC then decreases with altitude up to 10,000 ft.
This latter result it probably due to deficient sampling in convective clouds
with the low bases and larger vertical extents that are needed to produce
supercooled LWCs greater than 1.5 g/m 3 at altitudes above 8000 ft AGL.
These convective clouds are scarce during the winter months during which most
of the flight data were obtained. In the warmer months the freeting level is
frequently above 10,000 ft AGL in clouds of the required depth and therefore
larger values of .upercooled LWC are still difficult to obtain at altitudes
below 10,000 ft.

There are also comparable secondary maxima in both figures 7 and 8, one
at the altitude intervals of 4000 to 6000 ft AGL and one at about 2000 ft
AGL. The 4000 to 6000 fL AGL interval presumably corresponds to typical upper
limits of the turbulent mixing layer in many wintertime situations. The bass
of the turbulent or subaidence inversion that resides in this altitude
interval blozks the vertical development of the stratum or stratocumulus that
forms underneath as a result of turbulent mixing, It is known that the
maximum LWC developed within a cloud layer generally lima just below cloud top
and depends In mngnltude on the vertical thickness of the cloud layer. Thus
the maximum LWCm will be found just below the turbulent or subsidence
inversion whose upper limit appears to be at about 6000 ft AGL.

Percentile curves cumulative with altitude foL the entire CONUS Dnta Base

are given in figure 9.

b. Horizontal Extent of Icing Encounters vs. Altitude

These conclus.ions are further substantiated by figures 10 to 13 where thle
altitude dependence of horizontal extents of extended Icing encounters hai
been plotted. Again, the NACA and modern data show some surprising
similarities. In figure 10 the horisontal extent of the NACA layer cloud
icing is seen to peak sharply at an altitude of about 4000 ft AGL. The modern
data, figure 11, show a similar, but broader peak which spread@ over the ne'ng
of about 3000 to 5000 ft AOL. At about 8000 ft AGL the modern data show a
second, sharper peak which doe. not appear In the NACA data. These horizontal
extents for layer clouds Indicate that the top of the turbulent mixing layer
in wintertime stratus-forming conditions lies between 3000 and 5000 ft AGL.

The horizontal extents of extended Icing encounters in convective clouds
are considerably shorter and peak at altitudes above 5000 ft AGL an shown In
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lI gurum 12 anid 13. In these cases, one can also see remarkable 1 midnlarities
bPLween the old and new results. Both show a double peak in horizontal extent
with one sharp peak at about 8000 ft AGL and another peak, though poorly
resolved in the NACA data, at about 6000 ft.

One question that is prompted by these considerations is whether there
exists any "throxf.old" height above which icing conditions rapidly worsen. If
such a 'hreshold does occur, then it may be of practical importance to limit
certification to altitudes below it. The altitude dependences of LWC and
horizontal extent shown in figures 7 to 13 do not answer this question
unambiguously. For example, if the 99th percentile curve is chosen as a
guide, figures 7 and 8 show that LWC increases most rapidly between 4000 and
6000 ft AGL for both the NACA and modern data. At 4000 ft AOL the LWC is

expected to be less than 0.6 g/m 3 for 99% of the miles flown in icing
clouds. This 992 value doubles in the next 2000 feet to about 1.2 #/m3 at
6000 ft AGL, This suggests that 4000 ft AGI, should be considered an a
threshold level above which icing conditions rapidly worsen.

On the other hand, figures 10 and 11 show that, in terms of the
horizontal extent of extended icing conditions, flight levels of 3000 or
4000 ft AOL are already in a region of maximum horizontal extent. If half the
maximum horizontal extene is used an a guide in this came, then about 2UO0 it
AOL should be considered at the threshold or limiting altitude according to
the modern data in figure 11.

c. Altitude Dependence of Average Ice Accretion per Icing Encounter

Rather than relying an LWC or horizontal extent individitally, a better
indicator of icing severity would be the altitude dependence of the average
ice accretion per Icing encounter. This quantity is basically just the mass
of ice accreted per unit area on an object moving at velocity V for a time t
through a cloud with supercooled liquid water content W, an given by the
equation

N a EWVtF (1)

where E is the collection efficiency of the object (wing section, rotor blade,
etc.), and F is the f'eeuing fraction which is assumed to be equal to unity
here. The collrction efficiency depends on the shape of the object and is
also approximately a logarithmic function of the airspeed and the droplet
diameter (Brun ot al., 1955). For the present purposes, 6 can be taken as
unity, or at least as approximately constant. Also note that the product Vt
is just the horizontal extent, H, of the extended icing encunter so that
Eq(l) reduces to N a Wit. The altitude dependence of this product is plotted
in figures 14 to 16. According to the NACA data in figure 14 the maximum ice
accretion is reached at *bout 4000 ft AOL. In the modern data, figure 15, the
maximum does not occur until 8000 ft AGL but that ic of little significance
since 80% of maximum is reached at altitudes as low as 3000 ft AGL. The
combined effect of both data sets Is shown in figure 16 where It is seen that
dbove 2000 ft AGL, altitude makes practically no difference on tit amount of
ice accretion to be expected.
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2. LWC Frequency of Occurrence Over the Entire 0 to 10,000 ft AGL Range

The frequency of occurrence of individual LWC values is shown in
figures 17 to 19 for the entire altitude range up to 10,000 ft. The ordinate
in each of these graphs is the total number of data miles flown in icing
events with the observed LWC falling in the correcponding 0.1 g/m3 wide
interval along the abscissa. No distinction is made between layer and
convective clouds in these graphs.

Note that the shape of the histograms is similar for the NACA and the
modern data. The mode of the distributions is also seen to lie in the second
LWC interval instead of the first. This result is no doubt an artifact due to
the natural bias on the part of icing researchers against recording barely
perceptible icing encounters, especially when the more severe conditions are
of principal interest. Although it has little significance for the present
purposes, a truly accurate LWC frequency distribution curve would continue to
rise, probably more or less exponentially, for values of LWC approaching zero.

3. LWC vs. Median Volume Diameter (MVD)

Surprisingly, it is found that when either the NACA or modern data for
individual icing events are plotted in the LWC vs. MVD format of the FAR-25,
Appendix C icing envelopes, most of the datum points fall outside to the left
of these envelopest This result is exemplified in figure 20 for layer
clouds. The questions that immetiately arise are: how were the envelopes and
their boundaries originally derived, end why were the MVDs cut off at 15 Pm
rather than being extended to smaller diameters?

Origins of the "Icing Envelopes" in FAR-25, Appendix C

Ittformation printed on figures 1 and 4 of FAR-25, Appendix C states that
NACA report TN-1855 (Jones and Lewis, 1949) is the source of data for these
envelopes. Within TN-1855 the reader is referred to two earlier reports,
TN-1393 (Lewis, 1947) and TN-1424 (Lewis et al., 1947) for the actual data on
which the "continuous maximum" envelopes are based. Both TN-1393 and TN-1424
show numorous observations of MYDs in the range 7 to 15 Pm. In fact, figure 6
of TN-1424 contains a probability curve which shows that 50% of the observed
MVDs cre smaller than 13 p1m None of these references contain any obvious
statements thaz 15 pm was viewed as the minimum MVD worth consideration.
However, such conclusions may have arisen implicitly from the discourse in
TN-1393 on the subject of icing forecast problems. On page 16 of that report,
it is proposed that a fixed MVD of 14 Pm be assumed for layer clouds in order
to simplify the problem of specifying icing intensities from a knowledge of
cloud type and estimated LWC alone. Also, in a later section (page 22 of
TN-1393) dealing with maximum, continuous LWCs that are likely to occur in
layer clouds, a value of 15 pm Is proposed as a reasonable estimate for HVDs
Lo be expected concurrently with continuous maximum LWCs of 0.8 g/m3, The
authors then point out that LWCs of 0.5 g/m 3 along with HVDs of 25 pm should
be considered as a definite probability in layer clouds too. These
concl,.slons, coupled with a recollection (page 7 of TN-1393) that severe icing
was observed on the windshield of their C-46 research aircraft with only 0.15
Sg/m3 of LWC when the MVD was an unusually large 50 pm, apparently led the
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author to stress the potential importance of the larger MVDs because of the
greater collection efficiencies associated with them.

It is suggested here that for the purposes of helicopter icing concerns,
MVDs smaller than 15 pm should also be considered because the thin rotor
blades are expected to have significant catch efficiencies for these smaller
droplets as well.

4. Implications of the NACA Data Replotted

*1 One question to be addressed by this research project is whether or not a
single icing envelope can be devised to replace the two currently in use (the
"continuous maximum" and "intermittent maximum" of FAR-25, App. C.), if
certification is limited to some maximum altitude at or below 10,000 ft. That
is, for altitudes below a certain level there may be little difference between
layer and convective type clouds, as far as LWC is concerned. In order to
determine the feasibility of this approach, first the NACA data and then the
modern data will be analysed by cloud type.

a. Supercooled Layer Clouds Below 10,000 ft AGL

Figure 20 contains the NACA data for layer clouds at altitudes up to
10,000 ft AGL and for ambient temperatures from -l0 to 0°C. Data for
temperatures between -20* and -lO°C are plotted in figure 21. There are
practically no NACA data reported for temperatures below -20*C at altitudes
below 10,000 ft AGL. By comparing figures 20 and 21, one may note that
maximum LWCs are indeed decreased at the lower temperatures, but only for MVDs
smaller than about 25 Mm. Data are sparse at all temperatures for MVDs
greater than 25 pm, but of the data that do exist above 25 jm, maximum LWCs
appear to be generally greater in the temperature range -20* to -10C thnn in
the range -i0O to OC.

It is of interest at this point to ask what kind of clouds or situations
are associated with these larger MVDs in the NACA data. An examination of the
Icing Data Base reveals that 9 out of the 13 events having MVDs greater than
30 pm are reported to be from altocumulus clouds. Eleven of these 13 events
occurred in maritime polar (mP) air masses, and all except two or three
occurred within 200 miles of a low pressure center or less than 200 miles
behind a surface cold front. Nearly all MVDs greater than 30 pm occurred at
altitudea above 5000 ft AGL. Half of these cases occurred in the presence of
snow, while the other half had no precipitation information so that the
presence of any precipitation is unknown. It is suggested later in this
report that MVDs in excess of 35pm are probably artifacts.

b. Supercooled Convective Clouds Below 10,000 ft AOL

Figure 22 contains the NACA data for coevective clouds penetrated at
altitudes below 10,000 ft AGL and for air temperatures from -10° to OC.
Additional events recorded in air temperatures between -20* and -10C are
plotted in figure 23. It is obvious that there were many more data miles
logged by NACA in layer clouds than in convective clouds below 10,000 ft.
This is a natural result of th-b infrequent occurrence of convective systems in
winter months--the time of year that the icing research flights took place.
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5. Implications of the Modern Data

a. Supercooled Layer Clouds Below 10,000 ft AGL

Figure 24 contains the available modern data from layer clouds at
altitudes up to 10,000 ft AGL and at temperatures from -10O to OC.
Additional data are plotted in figure 25 for clouds at temperatures between
-20* and -10°C, and in figure 26 for temperatures below -20*C. It is noted
that the modern data exhibit a significant decrease in maximum observed MVDs
at the lower temperatures, a trend not found in the NACA layer cloud data.
The maximum MVDs retreat to below 15 urm at temperatures below -20 0 C. The main
features common to both the NACA and modern CONUS data for layer clouds are
the gradual decrease in maximum LWC with decreasing temperature, the con-
centrating of MVDs between 5 and 15 Am, the peaking of maximum LWCs at MVDs
between 10 and 15 um, and the infrequent occurrence of MVDs larger than about
30 um.

b. 35 rm as the Upper Limit to NVDs for Cloud Droplets in Supercooled
Layer Clouds at Altitudes Below 10,000 ft AGL

Researchers using the Particle Measuring Systems' (PMS) cloud droplet
probes have found that indicated MVDs larger than about 35 pm are usually
identifiable as artifacts resulting from the erratic response of the ASSP or
FSSP cloud droplet size spectrometers to snowflakes or other ice particles.
These faceted particles apparently cause spurious reflections of the
particle-illuminating laser beam into the photodetector in these probes. The
effect Is usually evident as a random distribution of counts appearing
throughout the entire particle size range to which the probe is sensitive. It
is also found that these large MVDs are always associated with small droplet
concentrations, usually less than 50 per cubic centimeter. This observation
may be an indication of the fact that, in the presence of ice particles or
snowflakes, cloud droplets tend to evaporate and the released water vapor
redeposits on the snowflake population. However, the radius-cubed dependence
of droplet mass or volume allows the few spurious counts in the larger
particle size channels of the PMS probes to dominate the LWC computations and
thereby strongly bias the indicated MVD to unusually large values.

It may be possible that MVDs larger than 35 pm actually occur in some
portions of vigorously convective clouds; for example, some of the University
of Wyoming data o~ar the windward slopes of the Sierra Nevada mountains, but
MVDs larger than 35 pm do not appear to be unambiguously present In
supercooled layer clouds. Other large droplets, such an drizzle, cannot
account for such large MVDs in supercooled clouds. Drizzle occurs in clouds
only at temperatures above freezing, since these droplets are actually melted
snowflakes or melted ice particles when they are associated with wintertime
cloud systems. The only time these precipitation droplets are encountered at
subfreezing temperatures is In the case of freezing rain or freezing drizzle
where the droplets fall from warm clouds above an overlying warm frontal
surface into a cold air mass below.

The modern data have all been screened in an attempt to eliminate ASSP or
FSSP droplet size spectra which are obviously contaminated by snowflakes. The
screening process is a bit subjective, however, and some cases are difficult
to judge when the data source contains no visual accounts of in-cloud

16



conditions and no information on the presence of precipitation at the time of
the measurements. Cases in point are the three HRI icing events plotted in
figure 24 with MVDs of 29, 31 and 32 pm. All three of these came from the
same flight and cloud and are suspected of being influenced by snow or ice
crystal artifacts, but no information about cloud conditions or precipitation
is reported that would positively invalidate these MVDs.

The NACA MVDs larger than 300m are suspected of being grossly
overestimated due to serious inaccuracies in the determination of large MVDa
from rotating multicylinder data (Lewis and Bergrun, 1952, p. 17; Brun at
al., 1955, p. 29). The error analysis of Brun et .1., as summarized in their
figure 27, shows that: at an airspeed of 200 kt, and with an error of +5% in
rotation multicylinder measurements, a derived MVD of 30 pm, the largest MVD
considered in their error analyses, may be overestimated by as much as 35% or
underestimated by up to 18%. Overestimation of the true MVD is more probable
than underestimation. For an error of ÷10% in multicylinder measurements, the
uncertainty in a 30 pm MVD assignment is +70%, -27%. In any case, the rate of

* increase in the uncertainty is so great at 30 pm that MVD assignmenLts larger
than 30 Jm appear to be out of the question.

c. Supercooled Convective Clouds Below 10,000 ft AGL

Figure 27 contains the data from convective clouds penetrated at
altitudes up to 10,000 ft AGL and at temperatures between -10' and O*C.
Additional events recorded in air temperatures between -20' and -lOC are
plotted in figure 28. These data compare favorably with the NACA data in
figures 22 and 23 although the maximum LWCs are considerably larger for the
modern data in the -10' to OC temperature range than they are for the NACA
data. There were no occurrences of convective clouds at temperatures below
-17*C at nltitudes below 10,000 ft.

6. Temperature Dependence of Cloud Height, LWC and MVD

a. Temperature Dependence of Cloud Height and Occurrence

The distribution of supercooled layer cloud temperatures versus altitude

AGL is given in figures 29 and 30 for the modern and NACA data sets,
respectively. Interestingly, the coldest layer clouds were not found at
10,000 ft AGL, but at intermediate altitudes that were rather similar for both
data sets. The data suggest that for temperatures below -15% there is both a
lower and upper limit to altitudes AGL at which layer clouds at these
temperatures will be easily found. The lower the cloud temperature below
-15%C, the narrower the permissible altitude range will be. For icing
certification flights, the message is that the coldest layer clouds will most
easily be found from 4000 to 6000 ft AGL. Examination of these low
temperature records in the Data Base revealed that for both the NACA and
modern data these coldest layer clouds occurred in the vicinity of the Great
Lakes in January. These findings are examined in more detail in Appendix C.

The altitude distribution of supercooled convective cloud temperatures,
figures 31 and 32, is different in at least two respects. One is that
supercooled convective clouds colder than about -17C have not been found at
altitudes below 10,000 ft AGL. Secondly, there is an obvious and more
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consolidnted upward trend in altitude AOL as one goes to Lower cloud
temperatures. This trend is again similar in both the NACA and modern data.

b. Temperature Dependence of Maximum Supercooled LWC by Cloud Category

Scatterplots of observed LWC vs. OAT at flight level are given in
figures 33 and 34 for layer clouds in the modern and NACA data sets,
respectively. Although there is a general decrease in maximum LWC with
decreasing temperature, the trend shown by the data sets taken separately is
by no means uniform. When the NACA and modern data sets are combined (not
shown), however, a more uniform trend becomes apparent. The combined data
sets should serve as a good basis for reexamining the probabilities of
exceeding given values of LWC as a function of temperature for layer clouds.
The solid line bounding the data points in figures 33 aril 34 represents the
maximum observed and expected LWC for CONUS based on the combined CONUS data
set.

Figures 35 and 36 contain scatterplots of LWC vs. OAT for supercooled
convective clouds below 10,000 ft AGL. The NACA and modern data are shown
separately for comparison purposes but, as before, the combined data set
reveals a clearer limit to the maximum LWC as a function of temperature. The
apparent lmit is represented by the solid line in figures 35 and 36. The
slope of this limiting line is markedly steeper than for layer clouds.

The absence of observed LWCs above 0.6 g/m 3 in the NACA data
(figure 36) at temperatures above about -7*C is due partly to the progressive
failure of the ice accretion technique for measuring increasingly large LWCs
at temperatures only a few degrees below freezing. This is the well-known
"runoff" problem where, for a given temperature, there is a limit to the LWC
that can be intercepted by the probe without some of the supercooled water
running off or blowing off before it has time to freeze to the probe (Ludlam,
1951; Kleuters et al., 1977).

The modern measurements use hot wire devices and laser based probes for
indicating LWC and therefore they do not have this problem. For the modern
data (figure 35), the shortage of LWC values greater than 1.3 g/m3 at
temperatures above -10%C is probably due to the shortage of flights into large
convective clouds with low, warm bases and with freezing levels that are high
but still below 10,000 ft AGL. Such clouds typically occur in the springtime
months*

Clouds with sufficiently deep extent below the freezing level could
produce supercooled LWCs greater than 1.3 g/m 3 , but freezing levels in the
vicinity of 8000 ft AGL or higher would probably be required. This situation
is of little concern for present purposes, assuming that helicopters or other
light aircraft of interest would stay below a high freezing level in the
presence of clouds anyway, or would at least avoid such large and obvious
convective buildups as a normal precaution for avoiding possible turbulence,
lightning, or hail.

The Data Basq, as it currently stands, represents the general wintertime
climate where freezing levels are well below 10,000 ft AGL, such that flight
above the freezing level cannot generally be avoided.
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Selected percentiles of LWC occurrences cumulative in each of the .50C
temperature intervals are plotted in figure 37. It is seen again, that for
convective clouds, the observed maximum LWCs occur between -.5 and -l0"C or
-10* and -15'C, depending on the percentile curve of interest. It must be
remembered that the Data Base represents the typical wintertime environment
with relatively low freezing levels. It does not include conditions in the
interior of atypical, deep convective buildups having low, warm bases and
potentially large LWCs above an elevated freezing level near 10,000 ft AGL.

c. Temperature Dependence of Extreme MVD by Cloud Category

The variation of extreme values of MVD vs. OAT is somewhat more
complicated than for LWC. Figures 38 and 39 contain scatterplots of MVD vs.
OAT for supercooled layer clouds from the modern and NACA data sets,
respectively. The two data sets are not in very good agreement. For
temperatures increasing above -15*C the modern data show an increase in
maximum MVD up to a limiting value of about 35jm as discussed earlier in this
report. The NACA data set contains about a dozen MVDs between 35 and 50 Mm at
temperatures above -15*C, but these large MVDs are subject to considerable
overestimation as described earlier. The solid lines drawn on figures 38 and
39 show the proposed dependence of maximum MVD vs, OAT for supercooled layer
clouds below 10,000 ft AGL.

Figures 40 and 41 show scatterplots of MVD vs. OAT for convective
clouds. In this case, both the NACA and modern data are in agreement and
exhibit a trend that is just the opposite of that for layer clouds. That is,
MVDs in supercooled convective clouds tend to increase with decreasing
temperature. In fact, there is not so much of a change in maximum MVD with
temperature as there is an apparent increase in minimum MVD with decreasing
temperaturel Also note that, except for two maveri-ck ?VDs at 45 pm in the
NACA data set, all of the supercooled convective cloud MVDs are less than 35

7. Average Values of MVD by Cloud Category

Over the entire supercooled temperature range of 0* to -30*C and for
altitudes up to 10,000 ft AGL, both the modern and NACA data sets agree that
18 pm is the average MVD for convective clouds. For layer clouds, the average
MVD is 13 pm according to the modern data and the NACA i•ta are in close
agreement with an average of 14 1m.,

HORIZONTAL EXTENT

1. Ambiguities in the Meaning and Measurement of Horizontal Extent

The term "horizontal extent" does not have a consistent, precisely
defined meaning in the literature on aircraft icing. One usage indicates the
distance flown during a given measurement interval until a cloud Sap of some
specified duration signals the end of the interval (Lewis and Hoecker, 1948,
p. 3). Another, less precise usage occurs when statistically processed data
are to be interpreted for engineering design purposes. An example is the
problem of determining the probable maximum average LWC as a function of
flight distance (horizontal extent) in general icing conditions (ibid., p. 9,
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37). This usage is implied by the "horizontal extent" curves of FAR-25, App.
C. There is no specification of allowaule discontinuity to the icing
conditions, or how large and frequent any cloud gaps may be. Even the
measurement interval usage has not seen consistent specifications for
allowable cloud gaps, wiech have run from 10 s (0.5 nmi at 180 kt) (ibid., p.
3) to 10 min. (30 nmi at 180 kt) (Perkins, 1959, p. 6). "Horizontal extent"
does not seem to be used as a measure of the overall dimensions of wintertime
cloud systems throughout which icing conditions can be expected.

In practice, values of horizontal extent associated with airborne
measurements are more determined by the choice of sampling maneuvers and
flight path than they are a description of the actual geographic extent of
clouds and icing condition.. This is true of both the NACA and modern
research flights where re.petitive passes at different altitudes through the

same cloud or cloud systew are often executed. Otherwise, the choice of
destinations, available flight time, and air traffic restrictions, strongly
influence the ability of any research flight to pursue extended,
unidirectional measurements in preferred directions and at preferred altitudes.

In order to clarify the usage as much as possible, we distinguish between
two meanings of the term as applied in this report. One usage applies to the
duration of individual icTng events. The other applies to the sum of a number
of icing events which together constitute an icing "encounter." The
"encounter" is conceptually the same as the gap-delimited icing interval. The
extent of an encounter is defined here as the total extent of a series of
icing events consecutively penetrated until a gap of a stated, but selectable
length is experienced. Accordingly, even though the values of LWC, MVD and
other variables may differ from one event to anolher during the encounter, the
aircraft experiences measurable icing conditions throughout, except for
allowable gaps. The horizontal extent of individual icing events is probably
of greater interest for cloud physics studies per so, while the icing
encounter is probably more relevant to aircraft icing concerns.

2. Horizontal Extent of Individual Icing Events

The NACA data have been processed so that the "horizontal extent" of
individual icing events (columns 12-13 in the Icing Data Base) is simply the
distance flown during actual exposure of the multicylinder probes. These
distances are ccmputed from the reported values of true airspeed, individual
exposure time, and the number of exposures represented in the reported LWC
averages. Flight distances between individual exposures, even within the same
averaging interval, are not Tountede. This convention permits the NACA data to
be compared with the modern data since the basis of measurement, i.e.,
discrete exposure intervals, is then the same.

The extents of individual icing events have been plotted against LWC in
figure 42 for the NACA data and figure 43 for the modern data. An inverse
relationship is evident between LWC and the ongest horizontal extents
observed at any given value of LWC. This is- =w- -known result and is
reflected in the "horizontal extent" curves of FAR-25, App. C. The NACA
horizontal extents also show a notable bifurcation or double valuedness which
does not appear in the modern data. This bifurcation is probably an artifact
resulting from the grouping of measurement exposures by the NACA researchers.
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3 nmit for the largest values of LWC observed. These Ltrmkinal valtu ul
horizontal extent are consistent with the standard horizontal extents of
17.4 nmi and 2.6 nmi specified in FAR-25, App. C for the Continuous Maximum
and Intermittent Maximum criteria, respectively.

At this point, it is of interest to find out what conditions produced the
extreme horizontal extent6 for the NACA data points labeled a through f in
figure 42. A consultation of the original NACA publications revealed that
only data point f was a single, 5 minute exposure within one cloud. The other
data points in question represent from 12 to 25 exposures eachi Thus it seems
likely that at least the data from the CuCb clouds (data points "b" and "e")
represent several passes through the cloud. Data points marked "a", c", and
"d" are from St, St or Sc, and As clouds, respectively and may have been
ununual opportunities for long-duration sampling.

3. Horizontal Extent of Icing Encounters

In accordance with our definition stated above, the extents of entire
"encounters" have been constructed from the Icing Data Base by adding
horizontal extents of individual, consecutive, icing events until a specified
cloud gap interval is experienced. Figures 44, 45, and 46 show the results
for modern data up to 10,000 ft AGL where the maximum allowable cloud gaps are
1, 3, and 10 nme, respectively. The horizontal extent for tihe encounter has
been plotted against the overall average LWC for the encounter. The choice of
cloud gap interval makes some difference for LWCs lose than 0.4 g/m3 but has
little effect on encounters with larger LWCs. That is, icing events with
large LWCs are not only less frequent but they are of short duration as well.
They therefore add little to the horizontal extent of any encounter.

The published NACA data consist both of individual samples obtained miles
apart in the cloud or cloud system and groups of samples already combined into
an average LWC for the group. The large separations between the individual
samples preclude their inclusion into larger encounters, as defined above.
The existing groups cannot be further resolved into individual samples, except
for some casee (Lewis, 1947) where the one sample having the greatest LWC of
the group is listed separately. An a result, the NACA horizontal extents are
already "locked in" and plots (not shown) of data for encounters with gaps up
to 10 nmi are identical with those in figure 42.

4. Considerations for Horizontal Extent

* - In order to correct the discrepancy that currently exists in the meaning
of horizontal extent, it is suggested here, that, for helicopter applications,
at least, "horizontal extent" be linked to definable icing encounters for
engineering design purposes. This would simplify the conversion of
measurement data into design criteria. Icing encounters are defined by the
maximum distance (gap) allowed between individual icing events or continuous
icing intervals. A standard value of maximum, allowable, gap distance could
he specified by the regulating agency. This would then permit an unambiguollm
determination of maximum horizontal extents from basic data, such as in
figures 44 to 46.
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Con-idering the NACA detca aone, one could construct on figure 42 a
smootO , representing the r-'e-.se maximum observed horizontal extent as a
functionL -. C for encounters srparated by Saps of 10 nmi or less. The curve
could be de~ijrtined, for example, b;' averaging the data points along and above
the upper braitch of the bifurcation for each increment in LWC. Such a curve
for altitudes up to 10,000 ft AGL would range from about 20 nmi at 0.1 g/m3
to about 5 nmi at 1 S/m 3 .

The modern data move realistically exhibit longer maximum horizontal
extents for LWCe less than 0.3 8/m3. A smooth, or average curve
representing some specified, cumulative frequency of occurrence value for
horizontal extent vs. LWC could serve as a workable criterion for a specified
maximum allowable gap distance. For example, the 99th percentile value of
horizontal extent (i.eo, the value of horizontal extent which is unexceeded
99% of the time) computed from the Data Base for each 0.1 g/m 3 LWC interval
is shown superimposed on th- scatterplots in figures 44 to 46.

I
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CONCLUSIONS

The reader is cautioned to keep in mind the important fact that the
conclusions preseinted here are based on data only in clouds at temperatures
below OOC and for altitudes below 10,000 feet AGL and 12,000 feet ASL. The
reader is referred to the Executive Summary at the beginning of this report
for the principal conclusions relevant to aircraft icing certification.
Additional conclusions are given below.

1. Conclusions Based on Graphs and Analyses Detailed in this Report.

a. Supercooled LWCs up to 1.7 grams per cubic meter (&/m3) have been
found, but 99% of the observed values are les than 1.1 g/m5 and 95% are
leos than 0.6 S/23 for all cloud types. The largebt LWCs occur in

* convective clouds, cumulus (Cu) and cumulonimbus (Cb) usually within 100 to
300 nmi behind a cold front in maritime air masses, and especially in
connection with orographic uplifting along the western slopes of the Cascade

* mountain range in California (and probably in Washington and Oregon as well).
Except for these orographic influences, supercooled convective clouds are rare
below 5000 ft AGL. Supercooled LWCs greater than the observed maximum of 1.7
g/m 3 may be possible below 10,000 ft AGL in deep convective clouds with
bases which are relatively warm and below 4000 ft AGL. For example, given a
freezing level ut 9000 ft AGL and cloud base at 3000 ft AGL (+lOC),
computations show that the practical maximum (i.e. two-thirds of the
theoretical maximum) LWCa are 2.0 g/m 3 and 2.2 g/m 3 at 9000 ft and

10,000 ft (-26C)o respectively. Conditions approximatley matching these
mimultaneous requirements of deep convective cloud with base below 4000 ft AGL
and freezing level near 10,000 ft AOL appear to be rare howeve?, and no
instances have been recorded in the Data Base.

b. The rate of decrease of maximum observed LWC with decreasing
temperature at altitudes below 10,000 ft AGL appears to be about 0.2 S/m3
per degree C for convective clouds and about 0.04 /r/m3 per degree C for
layer clouds (see figures 33 to 36).

c. Average median volume diameters (MVDs) for cloud droplets in layer
and convective clouds are about 13 pm and 18j m, respectively, when
measurements at all temperatures between 0* and -25C are lumped together.

* d. Horizontal extents are altitude dependent and preferred altitudes
appear at 4000 to 6000 ft AGL and again at about 8000 ft AGL. Maximum LWCr
are also variable with altitude and the average I-WC increases slowly with
increasing altitude AGL. However, the average value of the product of LWC and
"horizontal extent is practically independent of altitude between 2000 and
10,000 ft AOL. This latter result indicates that the average ice accretion to
be expected per icing encounter is independent of altitude over this same 2000
to 10,000 ft range (see figure 16).

a. When all supercooled cloud data are considered together, the extreme
values of LWC and MVD are approximated by the curves shown in figure 47 for
three significant temperatures. The curve corresponding to -20'C reflects the
abrupt drop in HVD which occurs at about -17'C when contributions from
convective clouds (Cu, Cb) drop out. Convective clouds below 10,000 ft AGL do
not appear to exist at temperatures below about -]7PC. Figure 47 better
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represents the icing environment at altitudes up to 10,000 It ACL than do the
Continuous Maximum and Intermittent Maximum envelopes of FAR-25, Appendix C
(see figures 1 and 4 of this report).

2. Conclusions Substantiated by the Icing Data Base but not Detailed in this
Report.

a. Missing Data

Icing clouds closely associated with frontal wave cyclones, deep low
pressure centers or winter storms, and strong lake effect situations are still
not well represented in the Icing Data Base. Data are also scarce
specifically for cases of very low ceilings. When an airfield has "gone IFR"
(i.e., the local ceiling Is 1000 ft or less and the local visibility is one
mile or less) and the freezing level is near or below cloud base, then any
aircraft that takes off or lands at that location can hardly avoid icing
conditions. This type of weather condition is probably one of the greatest
concerns to helicopters because the ceiling is too low to fly under,
considering ground clearance requirements in most areas over land. Most of
the cases of low ceiling and low freezing level in the Washington, DC area
during the winter of 1981-82 were associated with the widespread cloudiness of
frontal wave cyclones. This again emphasize# the need to obtain a
representative amount of airborne measurements in these low pressure, low
ceiling situations.

Data on freezing rain or freezing drizzle are essentially absent from the
Icing Data Base at this writing.

b. Geographic Variations

Helicopters, whose flights are confined to certain geographic areas, may
experience a frequency distribution of LWC that is markedly different from
those shown in figure 19 which is an amalgam of all cloud types, synoptic and
menoscale conditions, and geographic locations. For example, helicopters
servicing oil rigs offshore from the middle Atlantic and New England states
would encounter extensive stratocumulus forming offshore during cold air
outbreaks (Ludlam, 1980, plate 7.10). A study of the cloud cover imagery from
the GOES-East meteorological satellite shows frequent occurrences of
persistent stratocumulus formation in these offshore areas during the winter
of 1981-82. The one NRL research flight that sampled these clouds at a
location offshore from Cape Hatteras, North Carolina, recorded LWCs up to
1.2 &/m3 at altitudes of 6000 to 7000 ft ASL. Of course, since the cloud
bass at that location was about 3400 ft these clouds could have been easily
avoided by any aircraft. But the point is that certain geographic areas,
particularly the offshore and mountainous areas, are scenes of peculiar
synoptic scale or mesoscale effects which can significantly increase the
possibility for encountering values of LWC that are in the upper reaches of
the distribution curve.
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3. Conclusions Based on In-Flight Observations and Experience

a. Effects of Snow

In the experience of the author and other researchers (Politovich and
Sand, 1981, p. 17) snow has never aecreted in noticeable amounts on the
airframe of the research aircra.t In flight. Neither has snow registered on
the Rosemount model 871FA ice detectors. But snow may still contribute to
icing on components of helicopters or in engine inlets of helicopters and
other light aircraft. There may also be some combinations of airspeed and
ambient temperature at which snow may stick to airframes. Indeed, during the
winter of 1981-82 alone, newspapers carried reports of at least two light
aircraft that were forced to land in snowstorms. One was a twin engine
Beechcraft on which one engine failed at 6000 ft in a snowstorm shortly after
takeoff from Baltimore-Washington International airport on December 15, 1981;
the plane made an emergency belly landing on a highway after the second engine
began to fail. The other incident occurred on December 26, 1981 when a
Beechcraft Baron crashed in a field near Hayden, Colorado, during a blissard
in that Rocky Mountain area. All three persons aboard the plane were killed.

On the other hand, it is a well-known fact that snow has the beneficial
effect of drying up supercooled droplets in a cloud. This effect is due to
the reduced pressure of water vapor near an ice surface compared to a water
surface. The result is that the water droplets in the cloud will evaporate as
water vapor is taken out of the air in the cloud by any snowflakes or ice
particles that may he there. Appreciable quantities of snow or other ice
particles In a supercooled cloud will rather quickly "dry up" the supercooled
cloud droplets.

Research data confirms this phenomenon and shows that the LWC and number
concentraLion of supercooled cloud droplets are very small in the presence of
notable snowfall along the flight path. Indeed, during flight through a
snowstort, one muay see nothing but "cloud" in all directions, but normally the
"cloud" will not be sufficiently dense for its passage over the wing of tho
aircraft to he noticeable. In a typical water droplet cloud, one can easily
see the cloud at least partially obscuring the wing tips.

This tenuous nature of a widespread snowstorm "cloud" was observed most
notably by the a,,thor who was a passenger aboard a Boeing 727 in the same
snowstorm that was associated with the Air Florida crash in Washington, DC on
January 13, 1982. On a flight from St. Louis to Baltimore that same
afternoon, the 727 type aircraft entered the top of the widespread cloud
system at about 35,000 ft at the start of the descent toward Baltimore. The
plane was in continuous "cloud" throughout the entire descent though neither
the snow nor the "cloud" was wufficiently dense to be noticeable over the
length of the wing. Only when the ground became visible at 2000 ft or less on
final approach could the moderately heavy and steady snowfall be recognised.
The relatively dark and definite background of trees outside the perimeter of
the approach path were needed to make the snowflakes vipible. A widespread
snowstorm of this type might aptly be described as largely snow and no cloud
in the sense of a disLinguishable droplet cloud.
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b. Effects of Craupel or RAin

Graupel and rain have both been observed to actually assist in the
removal of accreted rime ice from the leading surface of the wings (Jeck,
1980, p. 64), (Politovich and Sand, 1981, p. 17). The accreted rime usually
breaks away in 1 to 3-inch wide pieces at random positions along the wing.
The instances noted by the author all occurred at ambient air temperatures of
not more than 2 or 3 degrees ceis.ua below freezing so that aoftening of the
ice may have been expected anyway. In addition, the efficiency of this
impact-asuisted deicing is probably a function of flight speed and may
therefore be less effective at the slower speeds of helicopters.

c. Variability of Cloud Conditions

Moat of the research flights reflect considerable variability in cloud
base height, cloud layer thickness, and the number of distinct layers as a
function of position and time. In such circumstances, it can be appreciated, .
that the prediction of Icing severity and extent at a given location or
altitude would be difficult except perhaps for forecasting the worst icing
conditions to be expected for a given period. (Jack, 1980, p. 64)

2.
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FIGURE 20s SCATTERPLOT OF OBSIRVED LWC, MVD COMBINATIONS IN THE NACA DATA FOR
LAYER CLOUDS UP TO 10,000 FT AOL AND TOR CLOUD TEMPERATURKS 710O -100C to
0OC. The size of each plotted symbol Is proportional to its statistical
weight (i.e., the observed horimontal extent of the associated Icing event) as
shown by the scale above the graph. The center of each plotted mymbol
corresponds to the average (and approximately aonstant) value of LWC and NVD
observed during the Icing event. Values of LWC for which no WID measurements
are available are plottee• arbitrarily at 1 #ai HYDe A total of 2105 data miles
to represented In this graph. The Continuous Maximum envelope from FIgs 1 of
FAR"251 App. C, Is superimposed for comparison.
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FIGURU 21. SCATTZRPLOT OF OBSERVED LWC, XVD COMBINATIONS IN TIUE NACA DATA FOR
LAYSR CLOUDS UP TO 10,000 IT AOL AND FOR CLOUD TEMPERATUREH FROM -20"C. to
-10OC. The mile of each plotted symbol is proportional to its statistical
weight (i.e., the observed horlsontal extent of the associated icing event) as
shown by the scale above the graph. The center of each plotted symbol
corresponds to the average (and approximately constant) value of LWC and MVD
observed during the iLing event. Values of LWC for vhich no MVD measurements
are available are plotted arbitrarily at I Om MVD. A total of 464 dato miles
is represented In this graph. The Continuous Maximum envelope from FIG. I of
FAR-235, App. C, is waperimposed for comparison.
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FIGURE 22. SCATTERPLOT OF OBSERVED LWC§ MVD COMBINATIONS IN THS NACA DATA

FOR CONVECTIVE CLOUDS UP TO 10,000 FT AGL AND FOR CLOUD TIMPERATUREB FROM

"-10C. to 09C. The sisz of each plotted symbol is proportional to its

statistical weight (i.s.. the observed horizontal extent of the associated

icing event) as shown by the scale above the graph. The center of each

plotted symbol corresponds to the average (and approximately constant) value

of LWC and MVD observed during the icing event. Values of LWC for which no

MVD measurements are available are plotted arbitrarily at I pm MVD. A total

of 320 data miles is represented in this graph& The Interwittent Maximum

envelope from FIG. 4 of FAR-25, App. C$ ic superimposed for comparison.
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FIGURE 23. SCATTER11LOT OF OBSERVED LWC, MVD COMBINATIONS IN THE NACA DATA
FC1 CONVECTIVE CLOUDS UP TO 10,000 FT AGL AND FOR CLOUD TEMPERATURES FROM
-20*C to -10OC. The size of each plotted symbol is proportional to its
statistical weight (i.e., the observed horizontal extent of the associated
icing event) as shown by the scale above the graph. The center of each
plotted symbol corresponds to the average (and approximately constant) value
of LWC and MV`D observed during the icing event. Values of LWC for which no
MVD measurements are available are plotted arbitrarily at 1 Am MVD. A total
of 315 data miles is represented in this graph. The Intermittent Maximum
envelope from FIG. 4 of FAR-25, App. C, is superimposed for comparison.
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FIGURE 24. SCATTERPLOT OF OBSERVED fC, IMVD COMBINATIONS IN THE MODERN DATA

FOR LAYER CLOUDS UP TO 10,000 FT AGL AND FOR CLOUD TEMPERATURES FROM -10C to

04C. The various plotting mymbols represent diffirelnt data sources as

indicated in the key. The sizs of each plotted symbol is proportional to its

statistical veight (i.e., the observed horizontal extent of the associated

icing event) as shown by the scale above the graph. The center of each

plotted symbol corresponds to the average (and approximately constant) value

of LWC and HMV observed durting the icing event. Values of LWC for which no

MVD measurements are available are plotted arbitrarily at 1 Mm MVxi. A total
of 1320 data miles is represented in this graph. The Continuous Maximum

envelope from FIG. 1 of FAR-25, App. C, is superimposed for comparison. The

other smooth curve is the observed, apparent limit to the CONUS data for this

temperature I.nterval.
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FOR LAYER CLOUDS UP TO 10,000 FT ACL ANhD FOR CLOUD TEM4PERATURES FROM -204C to
-10%., The various plotting symbols represent different data sources as ;
indicaesd in the key. The esit of each plotted symbol ic proportional to its
statistical weight (i~e., the observed horizontal extent of the associated
icing event) an shown by the scale above the Srephs The center of each
plotted symbol corresponds to the average (and approximately Lonstant) value
of LWC and MVD observed during the icing event. Values of LWC for which no
HVD measurements are available are plotted arbitrarily at I ym HVD. A total
of 1100 data miles is represented in this graph. The Continuous Maximum
envelope from FIG. 1 of FAR-23, App. C, is superimposed for comparison. The
other smooth curve is the observed, apparent limit to the CONUS data for this
temperature interval.
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FIGURE 26. SCATTERPLOT OF OBSERVED LWC, MVD COMBINATIONS IN THE MODERN DATA
FOR LAYER CLOUDS UP TO 10,000 FT AOL AND FOR CLOUD TZMPEI.ATURBS FROM -30-C t,)
-20C. The various plo.ting symbnls represent different data sources as
indicated in the key. The size of each plotted symbol is proportional to Its
statisticai weight (i.e., the observed horisontal extent of the associated
I int event) as shown by the scale above the graph. The center of each
plotted symbol, corresponds to the average (and approximately constant) value
of LWC and MV7) observed during the icin& event. Values of LWC for which no
MVD measurements are avatlable are plotted arbitrarily at 1 am MVD. A total
of 174 data miles is represented in this graph. The Continuous Maximum
envelope from FIG. 1 of FAR-25, Apr. C, Is superimposed for comparison. The
"other smooth curve is the observed, apparent limit to the CONUI data for this
temperature Intervals
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leZORE Z. SCATrTlkPLOT O7 OESERlVED LWC, 14VD COMBINATIONS IN THE MODERN DATA
FORk CONVECTIVE CLOUDS UP TO 10,000 FT AGL AND FOR CLOUD TEMPERATURES FROM
-IO.C to O0C. The various plotting symbols rep~resent different data sources
as indioeted by the key. The else of each plotted symbol is proporti~onal to
itse statititJcal weiglht (i~e., the observed horisontal extent of the
ass~ciAted icing event) am mhovn by the mcal• above the graph. The center of
each plotted symbol corresponds to the average (and approximately constant)
value of LWC and MYD observed 4urinl• the icingl event. Values of LWC for
which no M4VD measurements are aveilabie ere plotted arbitrarily at 1 /Mm MYD.
A total of 734 data miles J s represented in this graph. The Inte•rmittent
Maximum envelope from FIG. 4 of FAR-25, App. C, is superimposed for
compa0ron.
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FIGURKE 28- SCATTERPLOT OF OBSCRVED0 LWC, HVI) COMBINATIONS IN THE MODERN tUATA
FOR CONVECTIVE CLOUDS UP TO 10,000 FT AGL AND FOR CLOUD TEMPERATURES FROM
-20C to -10C. The various plotting symbols represent different data
sources as indicated by the key. The elso of each plotted symbol is
proportional to ito statistical weilht (i.e., the observed horisontal extent
of the associated icing event) as shown by the scale above the graph. The
center of each plotted symbol corresponds to the average (and approximately
constant) value of LWC and MVD observed during the icing event. Values of
LWC for which no WVD measurements are available are plotted arbitrarily at
I pm MVD. A total of 244 date miles is represented in this graph. The
Intermittent Maximum envelope from FIG. 4 of FMA-25, App. C, is superimposed
for comparison.
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FIGURE 29. SCATTERPLOT OF ICING EVENT TEMPERATURES VS. ALTITUDE FOR MODERN
DATA FROM S1PEPRCOOLED LAYER CLOUDS (St. Sc, No, As, Ac) UP TO 10,000 FT AOL.
The various plottin& symbol@ represent different data sources am Indicated Ir.
the key. The mise of each symbol is proportional to ito statistical weight
(i.e., the observed horisontol extent of the associated icing event) as shovn
by the scale above the graph. The center of each symbol correeponds to the
average (and approximately constant) value of altitude and OAT observed
during the icing event. A total of 2660 data miles is represented in this
graph.
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FIGURE 30. SCATTERPLOT OF ICING •V'ENT TEMPERATURES VS. ALTITUDE lFOR NACA
DATA FROM SUPERCOOLED LAYER CLOUDS (Ut, Sc, Na, As, Ac) UP TO 10,000 PT AOL.
Thu size of each syubol 1. prnportional to its st.atistical wmeiht (i.e., the
observed horiaontal extent of the associated icing event) ea shovn by the
scale above the graph. The center of each symbol rcorresponds to the averaes
(and approximately constant) value of altitude and OAT observed during the
icing evunt. A total of 26•10 data miles ise represented in this graph.
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FIGURE 32. SCATTERPLOT OF ICING EVENT TEMPERATURES VS. ALTITUDE FOR NACA
DATA FROM SUPERCOOLED CONVECTIVE CLOUDS (Cu, Cb) UP TO 10,000 FT AOL. The
site of each symbol to. proportional to its statistical weight (i.e., the
observed horLsontal extent of the associated icing event) as shown by the
scale above the graph, The center of each symbol corresponds to the average

(and approximately constant) value of altitude and OAT observed during the
icing event. A total of 620 data miles is represented in this graph,
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FIGURE 33. SCATTERPLOT OF LWC VS. OAT FOR MODERN DATA PROM SUPERCOOLED LAYER

CLOUDS (St, Sc, No, As, Ac) UP TO 10,000 FT AOL. The various plotting

symbols represent different data soures as indicated in the key. The elie

of each symbol is proportional to its statistical weight (i.e., the observed

horizontal extent of the associated Iling event) as shown by the scale above
the graph. The center of each symbol correspondm to the average (and

approximately constant) vaLue of LWC and OAT observed during the Icing

event. The solid line represents the apparent upper ltmit to LWC as A
function of tempeeature for CONUE supercooled layer clouds below 10,0"I ft
AGL6 The position of the line is based on the maximum LWC values in the

combtncd NACA and modern CONUS data sets. A total of 2660 data miles is
represeiited in this graph.
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FIGURE 34. UCATTERPLOT O• IMC VS. OAT FOR NACA (1946-1930) DATA FROM
SUPBRCOOLED LAYER CLOUDS (St. Be, Mel Aso Ac) UP TO 10.000 FT AOL. The site
of each symbol Is proportional to its statistical weight (i.e., the observed
horimontal extent of the associated Icing event) as shown by the scale above
the graphi. The center of each symbol corresponuv to the average (and
apprcxiautely coistant) value of LWC and OAT observed during the Icing
event. 'the solid line bounding the data points represents the apparent upper
limit to LWC to a function of temperature for CONUN superconled layer clouds
below 10,000 ft AOL. The position of the line is based on the maximum LWC
vwluee In Lha coublned NACA and maiern data sote. A total of 1610 data miles
is represented in this graph.
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FIGURE 351 SCATTIARPLOT OF LWC VS, OAT FOR MODERN DATA FROM SUPERCOOLMD
CONVICTIVE CLOUDS (Cei, Cb) UP TO 10,000 FT AOL, The various plotting bymbols
represent different data sources as Indicated in the key. The nine of each
symbol is proportional to its statitteal weight (I*,., the observed
horisontal extent of the apsociated icing event) as ,hown by the scale above
the graph. The center of each symbol corresponds to the average (and
approximately constant) value of LWC and OAT observed during the icing
event. The solid line bounding the data points represents the apparent upper
limit to LWC as A function of temperature for CONUS eupercooled nonvective
clouds below 10)000 ft AOL, The position of the line is based on the maximum
lWC values In the combined NACA and modern data sets. A total of 980 data
mileas t represented in this graph,
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FIGURJP 36. 8CATTERPLOT OF LWC VS. OAT FOR NACA (1946-1950) DATA FROM
SUPERCOOLED CONVECTIVE CLOUDS (Cu, Cb) Up ro 10,000 FT AOL. The size of each
symbol it proportional to its statistical weight (i.e., the observed
horimontal extent of the associated icing event) as shown by the scale above
the graph. The center of each symbol corresponds to the average (and
approximately constant) value of LWC and OAT observed during the icing
event. The solid line bounding the dats points represents the apparent upper
limit to LWC as a function of temperature for CONUS supercooled convective
clouds below 10,000 ft AOL. The position o.0 the line tI based on the maximum
LWC values in the combined HACA and modern data sets, A total of 620 data
miles is represented in this graph.
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FIGURE 38. SCATTERPLOT OF MVD VS. OAT FOR MODERN DATA FROM SUPERCOOLED LAYER
CLOUDS (St, Se, Na, As, kc) UP TO 10,000 FT AGL. The various plotting
s ymbolt represent different data sources as indicated in the key. The size
of each symbol is proportional to its statistical weight (i.e., the observed
horizontal extent of the associated icing event) an shown by the scale above
the graph. The center of each symbol corresponds to the average (and
.ýjIroximately constant) value of XVD and OAT observed during the icing
event. The solid line bounding the data points represents the apparent upper
limit to MVhI au a function of temperature for supercooled layer clouds below
10,000 ft AGL. The position of the line at temperatures above -15C is based
on the maximum MVDa in the modern data only, but below -15'C the line is
based on maximum MVDs from both the NACA and modern data sets. The data
points plotted at 1 pJm MVD are those for which the MVD values are actually
unknown. A total of 2660 data miles is represented ill this graph.
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FIGURE 39. SCATTERLOT OF MVD VS. OAT FOR NACA (1946-1950) DATA FROM

SUPERCOOLED LAYER CLOUDS (St, Sc, Na, As, Ac) UP TO 10,000 FT AGL. The size

of each symbol is proportional to its statistical weight (i.e,, the observed
horisontal extent of the associated icing event) as shown by the scale above
the graph. The center of each symbol corresponds to the average (and
approximately constant) value of MVD and OAT observed during the icing
event. The solid line through the data points represents the apparent upper
limit to MVD as a function of temperature for supercooled layer clouds below
10,000 ft AGL. The position of the line at tempurstures above -15 0 C is based
on the maximum MVDs in the modern data only, but below -150C thu line is
baaed on maximum MVDs from both the NACA and modern data sets. The data
points plotted at 1 j•m MVD are those for which the MVI values are atctually
unknown. A total of 2610 data m~l•i@ Li represented in this graph.
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FIGURE 40. SCATTER.PLOT OF NYD VS. OAT FOR MODERN DATA FROM SUPIERCOOLED
CONVECTIVE CLOUDS (Cu, Cb) UP TO 10,000 FT AGL. The variouu plotting symbols
represent different data sources as indicuted in the key. The size of each
symbcl is proportional to its statistical weight (i.e., the observed
horiuntal extent of the associated Icing event) as shown by the scale above
the graph. The center of each symbol corresponds to the average (and
approximately constant) value of MVD and OAT observed during the icing
event. The solid line bounding the data points represents ths apparent upper
and lover limit to KVD as a function of temperature for supercooled
convective clouds below 10,000 ft AOL. The position of the line is based on
Sixtreme NVD valuem In both the NACA and modern data met@. The data points
plotted at I gin MVu are those for which the MVD values are actually unknown.
il total of 990 data niles tc represented in this graph.
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FIGURE 41. SCATTERPLOT OF MVD VS. OAT FOR NACA (1946-1950) DATA FROM
SUPERCOOLED CONVECTIVE CLOUDS (Cu, Cb) UP TO 10,000 FT AGL. The size of each
symbol Im proportional to its statistical weight (i.e., the observed
horizontal extent of the associated icing event) as shown by the scale above
the graph. The center of each symbol corresponds to the average (and
apprpximately constant) value of MVD and OAT observed during the icing
event. The solid line bounding the data points represent@ the apparent upper
and lower limit to MVD as a function of temperature for supercooled
convective clouds below 10,000 ft AGL. The position of the line is based on
extreme MVD values in both the NACA and modern data setes The data points
plotted at 1 gm MVD are those for which the MVD values are actually unknown.
A total of 620 data miles Is represented in this graph.
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FIGURE 42. SCATTERPLOT OF NACA OBSERVED HORIZONTAL EXTENTS OF INDIVIDUA
ICING EVENTS VS. AVERAGE LWC OVER THE EVENT. Data are from all supercooledcloud type# up to 10,000 ft AGL and for all observed cloud temperatures belowOC. Xxtreme values, labeled a through f,tare analyued individually in theHORIZONTAL EXTENT section of tll text* I t of 3200 data miles J,@
represented in this graph.
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FIGURE 43. SCATTERPLOT OF MODERN OBSERVED HORIZONTAL EXTENTS OF INDIVIDUAL

ICING EVENTS VS. AVERAGE LWC OVER TUlE EVENT. Data are froml il1 Iupnrcooled 1

cloud types below 10,000 ft •GL, and for all observed cloud temperatures below
O0C. A total of 3645 data miles Ii Irepresented in this g~raph. The different
plotting symbols represent different data sourceis as indicated in the key.
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FIGURE 44. BCATTKRPLOT OF MODERN OBSERVED HORIZONTAL EXTENTS OF ENTIRE ICING
ENCOUNTERS VS. AVERAGE LWC OVER THE ENCOUNTER. In this figure an icing
encounter is defined as a series of one or more icing events traversed con-
secutively until a cloud gap of 1 nmi or mare is reached. The horizontal
extent of the encounter is the sum of the horisontal extents of the component
icing events but does not include the extent of permissible cloud gaps. Data
are for nil supercooled cloud types at altitudes up to 10,000 ft AGL and for
all observed cloud temperatures below O*C. A total of 3645 data miles is
represented in this graph. The different plotting symbols represent differ-
ent date sources as indicated in the key. The curved line is the 99th percen-
tile of horizontal extent for these encounters as a function of average LWC.
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FIUURI, 45. SCATTERPLOT OF MODERN OBSERVED HORIZONTAL EXTENTS OF ENTLRE, ICIN(;
ENCOUNTERS VS. AfVfiAGE LWC OVER THE ENCOUNTER. In this figure an icinlg
encounter Is defined au a series of one or more icing events traversed con-
Peeutively until a cloud gap of 3 nmi or more is reached. The horizontal
extent of tho) oncounter to the mum of the horizontal extents of the component
icing events hut does not Include the extent of permissible cloud gaps. Data
are for all supercooled cloud types at altitudes up to 10,000 ft AOL and for
all observed cloud temperatures below O'C. A total of 3645 data miles Is
represented in this graph. The different plotting symbols represent differ-
ent data sources a. indicated in the key. The curved line ia the 99th percen-
tile of horizontal extent for these encounters as a function of average LWC.
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FICURE 46, SCATTERPLOT OF MODERN OBSERVED HORIZONTAL EXTENTS OF ENTIRE ICING
ENCOUNTFRS VS. AVERAGE LWC OVER THE ENCOUNTER. In this filaure an icing
encounter hi defined as a seriem of one or more icing events traversed
consecutively until a cloud gap of 10 nmi or more ti reached. The horizontal
extent of the encounter is the mum of the horizontal extents of the component
Icing evonta hut does nut include the extent of permimaible cloud gap@. Data
nre for all supercooled cloud types at altitt-dem up to 1.0,000 ft AGL and for
all observed cloud temperatures below OC. A total of 3645 data miles is
represented in this graph. The different plotting mymbols reprement differ-
ont data source. am indicated in the key. The curved line is the 99th percen-
tile of horizontal extenL for these encounterm am a function of average LWC.
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FIGURE~ 47. APPROXIMATE EXTREME VALUES OF LWC AND WVU COMBINATIONS UB81-I4VL;D
IN SUPERCOOLED CLOUDS AT ALTITUDES UP TO 10,000 FT AGL. The curved lilies
here represent the approximate extreme values of LWC and MVD observed in IA
supercooled cloud icing ove~nt up to 10,000 ft AGL and up to the temperaturew
indicated.
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APPENDIX A

Til, NIEW DATA BASE FOR SUPERCOWLED CLOUDS UP TO 10,000 FT AOL

This. appcnd ix c('tnlnA the following informatton.

I. ''Th I)ATA COD)ING S(C•KIII (Table A-1) -- a liat of the items Included in
thu, DaWtna Bau and Lheir arrangement on an 80-column punched card format. Each
icing event requires two 80-column records (i.e., two punched cards, or their
oqulvt.lont un dl.gi~ttl magnetic tape). The first card or leading card,
ontuins ijenirioil Information about the flight, the cloud or cloud system in

whcli thIt imiasuremetstu took place, and the associated weather situation. The
aecond or "Lype 2" card contains specific data such as LWC, MVD, etc.,
nvuragod ovur a apueclfe icing event defined by the "Rules for Defining
Uniform Cloud lntuervwl" given in Table 1 of the text. Usually there is more
than ono idunt:t1l:nhbJ icing event in a given cloud (or cloud system) in which
case there aro aewvral "type 2" data cards following a conmon leeding card.
Thi•.I group ut rrirds, consisting of a leading card followed by one or more
"type 2" data ctirds is referred to as a data suite.

2. Toe CODW•1 OYBL IEXPLANATION (Table A-2) -- an item-by-item
,xplahdnat:ifn of thc dita untriee, the selection of alphanumeric symbols that
are altuwabhi lor coding the data into the card columns, and the formLt Lor
antering tho iiymbelta into the ausigned card columns. Examples are given in
many unaac, ior ppN•,I|'u. of illustration.

3. 'Thu LtIST O1F CODE SYMBOLS (Table A-3),

,4. Tlht, NI'W SUPE'RCOOLED CLOUD DATA BASE (Table A-4) -- a complset listing
of thu coded Data Base as it exists at this writing, Additions are
gilftlctoloLud in thu near future an more data, already in existence, are made
Saval•tLahlv, r ThvNe addItions are expected to include data from clouds alaon
cold rrontm and In ('yclonii. storms, orographic clouds, ML. Waothingtun (New
.ampI4iI ir,) ohNervytto'ry measurements, and some modern European airborne
SIll t• L' II r,'gltta I. A
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TABLE A-I. DATA CODING SCHEME

First Card of each Data Suite

Card
Item Code ColumnH

Mission Iuentif.er (Flight No. or Cloud No.) XXXXXXX 1-7
Date of Measurement MMDDYY 8-13
Geographic Location GO or GGG 14-16
Source of Datai

Agency LLL or LLLL 17-20
Reference (Publication ID or Report Not) ZZ ------ ZZ 21-36

Al titude Reporting Conventioni
Scale used for data in this suite A 37
Elevation of local surface (hundreds of feet,

ASL) FF or M 38-39
Cloud Infornation:

Uniformity G 44

Cloud base altitude (hundreds of feet) BBM 45-47
Cloud base temperoture (OC) +WWW 48-52
Cloud top idtitudo (hundreds of feet) PH 53-55
Cloud top te ptrnture (oC) -YYY 56-60

Weather Facturst
Atrmass type &Aa or Ma 61-63
WeAther description cC --- cc 64-79

Card I indicator 1 80

Second and _.ollowing Cards ot each Data Suite

Ca rd
Item Code Columns

Time of Day for E"vent hhmm+h 1-b
Icing Event lniormi.ttionr

Event No 01 7-8
i)Wfining criLerion f 9
Duration (mn. ) mm or *m 10-1l
Distance in cloud (nmj.) dd or .d 12-13

Airernft State during Lventi
Sempling maneuver U 14
Airspeed (kt) vvv 15-17
Altitude (ft) aaaaa 18-22

Outside Air temperature (OC) +tt.t 23-27
LWC Meter Da a:

LWC (i/m ) w.w or .ww 28-30
Probe ID pp 31-32
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TABLE A-1. DATA CODING SCHtF& (Continued)

Ca rd
Code C.olumnsUrtup1lt Probe IData"

LWC (g/,n 3 ) 
w w o wMVD (Mm) Ww or ,ww 33-35

Max droplet diamotel' (pm) 36-37
N (no/ce) & 38-39
Probe' 1) nnn 40-42

Precipitation or Other LargM Particle Probe Datal
PHS 21)-C Probi, concentration non or .nn 45-47(Particlum per liter) non or .nn 4H-5 ()PM I 20-P Probe " ". . .. . .. nn or .n 51-52PMS tID (OAP) Probe ." " nn or .n 53-54Other hco.' Particle Counter " p

Prube I,)
Iv'v Mpt.er batul

LWC (gIm'1 ) 
ww or .wv 56-58I(ing rate (S cr- 2 hour-l or

cm/hour) 
fair rr .tir 59-62Probe IDpp636o e Mater Ditto (2nid probe, if umed) 

63-641,W(: (g/m 3 ) w.w or .ow 6,5-67
I lin 'l L' Lo (g cm-r 2 hour- 1 or

cm/hour) 
Lfir or lir 68-71I'rb 
Pp 72-73

W o a t. h e , r I , c t ,o r N P 2 7
i'rvc i p. during meauaurumento

O(typ 6 InteYlP"ty) q+ or qq 74-75tnit, 10l chloud pirt.l.cler s 111111 76-79
in I ndl lttor 

2 hO
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TABLE A-2. CODE SYMBOL EXPLANATION

CARD 1 --- COMMON INFORMATION

Mission ldentLfier (Flight No. or Cloud No.)

Up to 7 symbols are allowed to name or number the flight or cloud.

Date of Measurement

MM - month, DD - day, YY - year

Geographic Location

Use standard 2-letter symbols for states (e.g. KS - Kansas, IL , Illinols),

preceded by a regional identifier (w western, n - northern, s southern,

e - eastern, c - central, o - ocean or shoreline area). For more localized

flights ube standard 3-letter symbols for the nearest airfield (e.g. BUY.

Buffalo, MKG - Muskegon, etc.). For flights localized over or along major

lakes, use 2-letter symbols (e.g., LE - Lake Erie, LU - Lake Huron, etc.).

Source of Data: Agency

Use 3 or 4-.letter symbols (e.g., NRL, NACA, UWY, MRI, etc.).

Source of Data: Reference

Up to 1b symbols are allowed for report numbcrs, literature citations.

Altitude Reporting Convention

Scale Used tor Deta in this Suite

This one letter symbol (P, S, or G) indicates whether the altitudes on this

lend card and on the data cards associated with it are all given in terms oe

Spressure altitude (P), altitude above sea level (S), or altitude above the

local surface or ground level (G).

Elevation of Local SurfaLe

This information is important for use in later data analyses where altitudes

reported variously in preisure altitude, above ground level, etc. must be

converted to a common scale. Elevations up to 9900 ft ASL may be reported.

A-4
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T IABIII A-2. CODI SYNII, ,;XI'IANA'I'ION (Ciii( I ioiidt

For data from above mountainous terrain where elevation is variable or
a inh 1uious, ecater the letter "M" instead of a numerical value.

Cloud Information

_Cloud Type

Up to 4 symbols are allowed to describe cloud types. Conventional notation(e.g., St for stratus, Sr, for Strato Cumulus, etc.) may be used as well asunconventional notation such as NCSt for non-cyclonic stratus, or CySt for
cyclonic s--ttus, for example, and OR C orographec, Ln b lentdcular.

Cloud Uniformity

C * contlnuous, I - intermittent (scattered), B - broken, V - variable (Only
continuous cloud parcels of about 1 nwi or more in horizontal extent are
considered. Cloud parcels separated by short breaks constitute a "broken"
cloud, but the cloud parcels selected for use as data are themselves
cont inuous.)

Cloud Base/Top Altitudes

Expressed in hundreds of feet pressure altitude, above ground level or other
as spcciflcd in column 37 of the first card of the suite.

Airmass Type

Use st,;ndrird 2 or 3 letter designators such as cP, mPk, etc., or Mm for
modified noart.lme, Mec for modified continental.

Weather Description

Up to 16 symbols are allowed Lo indicate the relevant weather conditions and
the distance and direction of the sampled clouds from a particular feature
such as a low pressure center, cold front, etc. (See Table A-3 for one- and
two-letter code symbols).

A-5
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TABLE A-2. CODE SYMBOL EXPLANATION (Continued)

CARD 2 - ICING EVENT DATA

Time of Day for Event

Enter the hour and minute at which the event began. For sjome of the old NACA
data where measurements were conducted over an extended time period, it is
necessary to use +h in columns 5-6 to indicate that tihe measurements occurred
for h hours after the indicated starting time. The letter "Z" following an
ertry indicates Greenwich Mean Time; otherwise, the entry Is in local standard
time.

Event No.

A I or 2 digit number assigned by a data analyst to identify each icing event
as a separate entity.

Defining Criterion

Individual icing events are identified and delimited according to the rules
for defining uniform cloud intervals given in Table I of' the text. A code
letter is entered in column 9 for icing events defined by one of the level
flight criteria, (e.g., "C" indicates that the icing event in question
occurred In level flight from the end of the previous event or from the time
the aircraft entered the cloud until the outside air temperature rose above
OoC). For vertical profile flights, the code letter "P" specifies that
rules for profile data are used to define the icing event in question.

Du ration

The time (to the nearest tenth or whole minute) the event lasted. Applies
only to events occurring during level flight. For profile flights enter "N"
in column 11.

Distance in Cloud

The approximate distance (in nautical miles) traveled by the aircraft during
the icing event. Note that the appro,,.mate airspeed is required to compute
this value. Enter "N" in column 13 for profile flightc. Use only for
distance flown during actual measurements, not for estimated overall cloud
horizontal extent.
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TABLE A-2. CODE SYMBOL EXPLANATION (Continued)
pl.

Aircraft State during Event

Sampling Maneuver

L level flight, S = spiral profile, P - slant profile, V = variable

Airspeed

Enter at least an approximate, average, true airspeed (in knots).

Altitude

Expressed in feet pressure altitude, above ground level, or other as specified
In column 37 of the first card of the suite, during the event. For use in
salvaging NACA data where altitude range extended more than +500 ft, enter
llluu to indicate that altitude was greatly variable between lower (111) and
upper (uu) limits expressed in hundreds and thousands of feet, respectively.
E.g., data ranging over altitudes from 11,800 to 14,600 ft would be entered as
11815.

Outside Air Temperature

1Enter average temperature during event, including the + or - sign and the
decimal. To salvage variable altitude (and temperature) NACA data, enter
Vlluu in columns 23-27 where V indicates a variable altitude case, and II and
uu are the min and max temperatures (both assumed negative) to the nearest
whole degrees Celsius.

LWC Meter Data

This Hection would normall" be used for data obtained from a Johnson-Williams
or similar hot wire type of LWC sensor, or from a heated sample dewpoint
sensor measurement where no droplet size information is available and an
accretion of icing Is not: necessary for the measurement. Decimal point must
be inciudad.

Probe ID

JW - Johnnon-Williams, CS w C.S.I.R.O., DP - dewpoint, or other, as needed.

Droplet Probe Data

This section in normally used for data from PMS probes, the rotating
multicylinders, or other probes which yield droplet or ice particle size

information. LWC data is entered ae specified above for LWC meters.
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TABLE A-2. CODE SYMBOL EXPLANATION (Continued)

MVD (/Vm)

Enter the indicated median volume diameter (mass median diameter) in microns.

Maximum Droplet Diameter

For the icing cylinder technique this information usually comes from the fixed
diameter cylinder covered with sensitized blueprint paper. For droplet
counter probes the maximum droplet diameter is defined to be that diameter
which includes 95% of all LWC indicated, assuming that the probe(s) in use are
sensitive to the largest droplets actually present in the cloud. Rain,
drizzle, snow and other frozen particles are not included in this category.

Droplet Number Concentration, N

Enter the indicated number (per cm3 ) of droplets in all measured sizes. For
the precipitation or large particle probes the entries are in number of
particles per liter to the nearest tenth or whole oumber. For the PMS-ID
(OAP) probe, if the concentration exceeds 100 per liter, then use "Ic," .2c ,
etc., to indicate the concentration to the nearest 100, 200, etc., per liter.

Probe ID

A = ASSP, F w FSSP, R - rotating multicylinders, FC w fixed diameter cylinder
with sensitized blueprint paper, RF - combination of R and FC. RI - rotating
multicylinder data adjusted for expdsure for indicated by recording ice rate
meters. W - University of Washington (Turner-Radke) Optical lce Particle
Counter.

Ice Meter Data

This section is normally used for data from ice accretion sensors without #
droplet size information. LWC, if deducible from the probe, Is entered as
specified above for LWC meters.

Icin Rat

This information is not often included in the data reports but it is a
desirable piece of information. Enter the rate to the nearest tenth, accuracy
permitting. Following the numerical entry, enter the letlter "G" if rate is in
g cm-2/hour, or "C" if rate is in cm/hour, or "l" if the rate is in
inches/hour.
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TABLE A-2. CODE SYMBOL EXPLANATION (Continued)

Probe ID

RO - Rosemount model 871, 10 = Leigh (Mark 10), 12 = Leigh (Mark 12), iMm
rotating multicylinders, RD = rotating disk, PA - probe based on pressure
sensitive array of holesi.

Weather Factors

Precipitation During Measurements

This item refers to the occurrence of precipitation in or from the cloud,
preferably as observed from the aircraft. Observations from the ground are
allowable only if precipitation is observed. Absence of precipitation at the
ground is no indicator that precipitation is lacking in, or just below the
cloud, since the precipitation may be evaporating before it reaches the
ground. Conventional reporting symbols are to be used, such as S- - light
snow, S n moderate snow, S+ w heavy snow, etc.

State of Cloud Particles

Columns 76-79 may be used for qualitative observations on the state (liquid or
(rozen) of the cloud. Symbols may be mS - mostly snow, mW - mostly water, ml
- mostly ic,, ml'I - mostly water with some ice, etc.

General Information

For all cases, enter, the letter "U" when the value for an entry is unknown.
If the entry category does not apply, e.g., columns 10-,1 and 12-13 for
profile flights, unter "N" for not applicable. An asterisk (*) preceding an
entry denotes an estimated entry. The letter "X" indicates that a value was
supplied tor the entry but that it was obviously an incorrect value due to
miscalculatLion or to Instrument mal-performance. The lower case letter "m"
indicates a missing value, usually because the required computations or
averages have not yet been performed even though the data are available to the
analyst.
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TABLE A-3. LIST OF CODE SYMBOLS
(Use separately or in combination)

A u Ahead of Ud - Updraft
Bt n Between Uf - Upslope flow
C - Convergence Up a Upper, upper level, upper
Cf - Cold front part
Cl - Cloud(s) u - Usually
Cv - Convection W W West
Cy - Cyclone, cyclonic flow Wf w Warm front
D w Dense Wi m Wind(s)
Dy w Dry Wit - Weak
d w Due to Wv - Wave
E - East Wy a Westerly
Ey a Easterly * - Estimated value follows
F - Following -" - To, moving toward
Fl - Flight level 7 - Amount or type uncertain
Fm a Fast moving .5, 1, 2,... - Numeral indicating
Fw a Fair weather distance in hundreds of nmi
g - General(ly)
Hc w High pressure center
Hp a High pressure region
I u Inversion PRECIPITATION CODE SYMBOLS
Inn a Inversion at flight level nn
L n Layer R w Rain
Lc w Low pressure center S w Snow
Lp w Low pressure region ZR a Freezing Rain
Le w Lake effect L w Drizzle
M - Moderate, medium ZL n Freezing Drizzle
N = North E w Sleet
Ny - Northerly A - Hall
O - Over SP m Snow Pellets
Oc - Occluded T w Thunderstorm
Of - Occluded front
Or - Orographic
Ot - Outside of
P - Precipitation CLOUD NAMES
PS w Pressure gradient
P a Possibly, possible St • Stratus
R n Ridge Sc a Stratocumulus
Rb w Rainband Ns - Nimbostratus
S a South As - Altostratus
Sf a Stationary front Ac - Altocumulus
Sm - Slow moving Cu N Cumulus
Sr - Strong, deep Cb - Cumulonimbus
St - Stationary
Su - Surface
Sy a Southerly
a w Some
T w Thin
Tb - Turbulence
Tr - Trough
Ua - Unstable air
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TABLE A-3. LIST OF CODE SYMBOLS (Continued)

LOCATION IDENTIFIER CODE

Symbol Location Symbol Location

AZ Arizona LAN Lansing, MI
AKO Akron, CO LBF North Platte, WE
AOO Altoona, PA LTA Lake Tahoe, CA
AST Astoria, OR LHX La Junta, CO

BLU Blue Canyon, CA MA Massachusetts
MD Maryland

CA California ME Maine
CO Colorado MI Michigan
CAK Akron, OH MN Miz.nesota
CDR Chadron, NE MO Missouri
CLE Cleveland, OH MT Montana
CYS Cheyenne, WY MCC McClellan AFB, CA

MCK McCook, NE
DDC Dodge City, KS MEM Memphis, TN
DEN Denver, CO MFD Manstield, OH
DET Detroit, MI MFR Medford, OR
DIT Dalhart, TX MKG Muskegon, ML
DLH Dulut. h, MN MRY Monterey, CA

MSP Minneapolis-
EAU Eau Claire, WI St. Paul, MN

FLG Flagstaff, AZ NC North Carolina
NE, NU Nebraska

* GCK Garden City, KS NJ New Jersey
-GLD (;oodland, KS NN New Mexico
GLL Greeley, CO NV Nevada
(;S1l Goshen, IN NY New York

HGX Hagerstown, MU Oil Ohio
HQt1 Hoquiam, WA OR Oregon
IITS HunLington, WV OLM Olympia, WA

OMA Omaha, NE
1A Iowa ORF Norfolk, VA
I1) Idaho
IL Illinois PA Pennsylvania
IN Indiana PAE Everett Paine
IAD Dulles Int'l Airport, VA Field, WA

PDX Portland, OR
JST Johnstown, PA PIH Pocatello, ID

KS Kansas QUE Quebec, Canada

LA Louisiana RDD Redding, CA
LE Lake Erie ROA Roanoke, VA
LH Lake Huron RWL Rawlins, WY
LM Lake Michigan
LB Lake Superior
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TABLE A-3. LIST OF CODE SYMBOLS (Continued)

LOCATION IDENTIFIER CODE

Symbol Location Symbol Location

SI Spain VA Vi rgin1a
SCQ Santiago, Spain VLL Valladolid, 6pat.n
SEA Seattle, WA VWV Waterville, OH
SMF Sacramento, CA
SNY Sidney, NE WA WashMingLon
SYR Syracuse, NY WI Wisconsin

WV West Virginia
TN Tennessee WY Wyoming
TX Texas W72 (offshore, VA,NC)
TVC Traverse City, HI

237 (offshure, WA)
UT Utah
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TALILE A-4. rHE NE~W bUI-'LIJWULtL' ULUUL) UAfA BA5E
Da~te File Ho.I

* V. - ------- CardColumnNo-

12,.456?9fll2J45618901234!:b/8012.l456 *lsU1234S67j9O154L67490l234567e9O12j345e78gO

No. Lard (Record) Uontlents
t F26 0321~4bwNVHACAHAGiA FH-1393 1P4OAc BU UJ IJ U NCPwkI p
2 1600#1 NG H ?IL13931 Ob~f)-U., N H H Jt$4U U Wt N N H H N N H N N H SWmWJ
3 t/00I- bH 1 2Li.J910bbO -U.bh H ./ U U U R N H H Ni H H H N N H N SWmW P?

4F27A 03i.:24buUftMACA HACA TH-1393 FU Cu OU U U U MmPMO-J ~~ 1
!t 14,004 )H 2 4LI398650 -12.5h H .361/U U R NNNH H H N H N ft N N w 2
6~ 14145- VI4 1 2Ll399EiSi 1lk?.bM H i/ U U U kt H NH N N N N N H K N N ft 2
7 F279 O32246uORNACA HAUA PHM-lJ%.3 FU bu F1U U U U MmPO0-W F*C$ I
a8' 1515+ SN 3 71.13$96900 -f4.3H N OS6U U U Rt N H N N N N N N H N 1; mS 2
9 l5s3t- W4 I kLIJ96900 -9.JH N .? U U U Rt N H N N N N N H N hN4 . mS 2
10 F28A CI3?4416cURHAUA MACA rH-13I)3 P40CuUbOU U U U MmP03A~c I
it 11,15# 9H 512VI39 66/BVOS~IM N .481AU U R N HN H N N N H N N H H U miaJ 2
12 12100- 9H I kV139 6ti/8VO811HN .8U U U LI H N H N H N H N H HN U mw 2
13 F2883 O3244buIUNACA MACA TH-1.393 PU CuUbWWU U U U MmF3-5fFmUf 1
14 12155 10H 3 /L139iO900-flb.4H H -X lbU U Rt N H N N N H H N N 5 ws 2
15 F28C O3244buIDHACA MACA im-69a. V'U Ub IU U U U MMp3-5FFmvf 1

1016 15030 IIN J 7LIS913PU0-el. H H .4 U U U ft N N N H H H N N N N N S WS 2
17 F30 O3274betiRMtACA MACA rH-1,39d P4OAsAcUU U U U MmPOSmcf .1
Is 16100 13HI 2 V139 0012VO309N N .050H4. U w~ N N H H H N N N W H N 5, mS 2
19 F31A OJ2946oUftNAGA MAQA IN-1-31d3 P4OL'u UU U U U MmP4FSmC't I
2Ci 1030*U14 614V139 1190VO913H N *bll4U U ftH N N N NHH N N H N N U mWi P
21 1130-11*41 2 V139S 719OV0913N H .9 U U U ft H HNH H H H N N N N U MWi 2
22 FJIB 03294buIDNACA MACA IH-1393 PU UbAsUU U U U MmPNI-?FSmUf I

"A. 23 1550#215H 3 IVIZ19 90IJViI01H H .181WU U Rt N H N N HN N H H N N S niS 2
24 1800O-21SHI 2 V1¶39 901ZsViU19H N .5 U U U Rt H "N ~ H H N H N N NHN S mS P
25 F32A 0JJO4buUI*NAt:A NACA TH-IJV3 eU Ub UU U U Uj MmP*O-IASmCI i
26 11.03 16HI P L1391?!iOOd.4 H N .b ebU U R NHN H N N N N N N H N U mW 2
27 F328 03304beGAHAGA NIAGA I'H-1J3tO PM Cb UU U U Ui MmPwO"2F~m~f

K28 13117 IIHI it 1-139110-10.9H H .3 45U U kt N N N H N N N N H NHN S ml.'
IS29 F32C 0'1304boUAHACA MACA IH-1343 PU UubUbU U U Ui mP 01-oFsmoft
1ý30 1340#118H 51LIV134 /ti'bVOI/1N b .4lJU. U kt N N N H N N H H M H N U mWi 2

31 1430-118Hi k V'149 /898V0~711H H .9 U U U R N H N H N N N H H N N U mW 2
32 F33S 03314SoCANACA MALCA rH-13%3 P0 UuUbVU U U U mP WkHp I
33 l100.3519H1125Vt39 ln/12V0214H H .4411U U ft N H H M H H N N N N N s lis 2
34 1345-JISHt 2 V1.39 '.iI?1VOP14H N LOUU U U Wt N H H N N N N H H H N s liS 2

[3% F34 04OI4boUANA,'A MAtCA lN-.1JtI V~ 0CuCbi4d +1.Ia U U mP WkPq in Hp i
36 151.S+2e0N 51?V.135 6J1UVOJ12 H N .5,s1J U U Rt N N MN HN H H HN H N s WiS 2
3? 1640-aZOH 1 2VIJ9 6310Y0312 N N .8 U U U kt H N HH H NH N N N H S WiS 2
38 F35 O40346,nUAHAGA MA(VA TH-1,393 p MAC U U U U U mP WkPq in Np I
'39 16t220V1H 3 'M31)~ 9112VOIJ13 N IJI .133 U ft N H HN N H N H HN N S WS 2
40 16s471-21 2VIJ9 '3112V0913 .NJ U Ufk N N MMNH H N N4 N HN H I. WJS 2
41 F3S O4OS46wURNACA MAC;A rH-t393 p Ohlbou U U U U mP *0-2FWkCI I
42 17o25#2214 4 91.139 4/bO -3J.6 N N .4812 U U ft N N NH N N H H H H N U W 2
43 17e5I--e2H 1IL3 4/bOd ýJd. H N . I U U U kt H NHN N N N4 N N H NI UWi 2
44 F37 O4O846wUftHACA MACA TH-IJ93d p Ube OU U 0 U ml' Np 1
45 1243#t23N4 9 V~t9 4bS8VO407 N N .?k14 U U Rt H N NH N NH N NH N 4 U U 2
46 1330-I12JH 1 2V139 46h8OV4O? N4 H .4 13 U Ui k N N NH N H N H H N N U W 2
47 F38A 040/46nMVHACA MACA TH-1I53J v U~u I U U U U MmPWkL ,Opq 1
48 1200.5209 R1V1391W015V0Utb N H .bli/ U U kt NI H NH M H NNHMH U mWi 2
49 1650-524H I 2VI3911815VO0i16 H H 1.1 U U U kt N N HNHN H N H N N H U mWi 2
50 F380 040146%WYMACA MACA TH-1393 P MKbe~g U U U U aP 0l~gU3FFmC$ I
St 12000525N1O2JVA311015VOW10 N N .1119 U U Rt N N MN S N N N N H H S mS 2
5? 1650l-525H 1 RVIJ911815VORIO N H .2 U U U R H H HN HN H H N N N S ms 2
5.3 F39 040846CYSNACANACA rN-1393 P5ObtliaG U U U U oP UfmlFst 1
54 1256+32SN1535V139 8511V0-305 N N ..ý41O U U RtH M N Ht N N N N H HN U Wi 2
55 1540-326H I 2V13J9 85iIVOJO5 H H .5 U U U Rt N M N H HN H H H HN U W
563 F40 04O946wMEMACA MACA TH-1393 P45bt 0 U U U Uj aP 09-JAWktU I
S/ 09454127H J11L139 4150 -4.4 N H .001t$d u U ft H H MNO h N M N N N N S WS 2
58 10!.5-121H I Z113' 9150 -4.4 N H .2 U U U Rt N M N N H N H N N H 9 WS 2
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'IABLL A-4. THF NEW SUPERCOULEC ULUILI DATA BiASE (Continued)
Loatui File No. 2

- Curd Column No. - --

Rec.
No. Gard I.Wecord) ConteInts

*I F43A 041441unUTNAGA HA(;A IN 13J93 P Nbe 8 U U UL U 01 Nl-3MWIFLc 1
P' 1040#2130H i 'LI3910)U0 -3.0 M N .1!30U U U R N N MN N H N N N N H U W4 2
j 1222-k30H I ;eLI39i070O -3.0 N M .3 OU U U R H N NH N N N N N N N U W 2
4 F430 04I44toCYSNACA NACA VM-tJ03 PSOSt C 0 U U U cP 02-3FFm~f I
S 12224231H245bL,13910600 -4.0 N N .4010 U U At H t4" N N N N N N N U W4 2
6 1430-231H 1 2L13910600 -4.0 14 N .b U U U RN H HN N H N N N N N U W4 2
7 F44A 0415416@00NAGA MAUA TM-1JIS3 P4UAomuI U ) to U op Np I
0 10,00.3214 1 2VI39 9912VO506 M N .0520 U U R H N NMN N N N N N N N b Wb 2
9 10s20-3211 1 2VI39 9912V050b N H .1 20 U U R H N N" N N N N N N N S WS9 2

10 F46 O42546oURNACA MAGA TN-139.3 P GAS 0 U U U IL mP 00-2FOf I
11 i6004134N1125VI39 99tIV6Oi!0 N N II1J0 U U k N N NM N N N N N N N L mW 2
12 1723-134H 1 kV149 9913VO208 N N ..S U U U R N N MN N N N N N N N L mW 2
1i r47 O4264GwURMACA MAVA TN- JIJW P OuuSca U U U U mP NH I
14 1230oK35H ?I /V139 5065Vidt.1U5 M N .38IJ U U k N N MN N N N N4 9 N N U mw 2
1S 1430-235H 1 dVI-39 5065VfleUb M h .6 U U U ft N N MHN MI N N N N NH U mW 2
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B 12.b1 3JH I A LIbb !'i,411 11, N N M ,UIU U U N N M N N LI UI U N U U U U II

21 -024MP UIU24HUI..AUA H, A I W11/.43 P /labtC U UC WhkU I
2S1 l.3kO I$ I AL.14H M,40 , h.i N N .b! U U UN N N HN N U U U N U U Ui U 2
29 15iJ0 ell I JL,4L Si, UO -1.13 N N .JIe U UN M N HN N U U U N U U U U 2
30 XU- •.O30O34UwNYHNAA MA.A IN 1,193 P be V U I lap 6pNWFj 1
31 1•,14 Ili I A IPL)/ ! ,LAihO I I NI N Mi411 U UN N N MM N U U U N I1 LI U U 2I
32 1P. i1j PH I JLA I•i L Ab0-IlI N N 14 13 U Uk N N HN N U U U N U LI U U 2
33 12.3J ,JH I Jkl-bO 309)•O-10,0 N N IS IL I U, NM N NM N U U U N U UI U U ?
34 1?140 4H I at. I h, ,3IWAI-IOUtN N m UuIU U UN M N MM N U LI U N u If ui u ;
JS I S109 hill I JI.Ih ,hWO 0.., 4 N M 1.1L•d U UNW N N 14H N U I U N " U U 11 U 9
3M 13M16 611 1 M1 I''i MWO'U 10, I N N i.110 U UW N N HN M U k UN if LI UL U 2
37 IJ148 IH 1L /1 1'3 L I11.I N N Oki .4U UJN Mh NNN U IIUN UU U i,
3U 0-244 0U340.141aIIlACA MAC N I N I I,.tý4is p i a U il Ue I Sf Cf AL I
39 30t'6 111 I JL ''I i/, 11) .),N N At .1l4 U UN N N NH N LI U U N U U U U p
40 1041i4b PH 1 51.111 M0.1 IU .I., N dHJ U Uk H N tIN N 11 0L U N U II LI U v
41 10t4.3 ,Il 1 wt.3 VN .111• ) 4 . MN MH •V) ILI UN N N MHNM N U L) UN UU LI U (P
4? t1104 414 1 ALV!' I 111-wU l. 0. N H .14eI U U1 N 14 NN N U U U N U U 0 vL
43 11.14 b'4 i 3L ILA J I $ 6 U I 'i, MN I .b20 U UN N N MN N LI U U N U U II LI i'
44 11 25 fl I JLA114 ,M400 4.4 N N tIl?,P U UR N N MN N Lu U U N iL U IJ L
45 8 24M5 0,1044HvPANACA NA•iA I N-WI 143 I' M icj U II UC .rMWPIq 1
46 12 05 1H I 3Li6 W'iW'U .)b N N . 101b U UN II N tin N U Li U N U II I U '
47 0- 241M4 031 A4I•ID MACA MAGA IN,, I M3 P 6bIS LIV Ii tle J.,51,C 1
49 15u0H IH I JlI/;i 0 U00 -.J.J N N IrU.i0 U UN M N MN N U U UN U U ILI U
49 leo i ? 0 H I JP1)tj I ,IJ0 J.kt N N ,21,7 U UN N M NM N U U U N U LII U I p
41 1t32R aH I *IP lb /3J00 0,L) N N ;,$11/ U UN N N MIN N U U U N u U U U p
5 1.0241,7 O1PJ4vMIUINAcA MAUl IN-1!93 PJbtUrlI U Liu U.U-iettf 1
52. I, 1oO IH I JLl/P IIk H90i h.1N N .1b5b U UN N N MMN N U U U N LI U U U .
53 1I032 214 1 IL1117 11100 .t. N N .,1I20 U UN N M MM N U U U N U LI U U p
54 1M.44 314 1 ,LI Id H110I -/ 11 N N .it. U UN N N MN N U U U N U U U U 2
5' "I1Mb3 4H I A I1/b q?') 0 -U.3 N N M1021 U UR N N NH N U U U N U U U U 2
Se 19,00 5 bi1 109: •tjI -11.) t1 N 14 did11 U UN m NMN N U U U N U U U i 2
IS7 19.1 1 b4 I I I .W4, 9i! Ui2 U. 4 N N .1ib U UN N N MN N U U U N U U U IJ p
58 19d1 Ill I AL. 1I A•U-A) "4. H. N N MUW 7 U UN N N MM4 N U U ULN U If U 1.1 ie

11111111 12 - ~JJJJJJ~ldJ444444 q444•5b •555b 6b~s~b,.,7 ! h77 ,/ in
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IA LE A-4. THE' NE.W bU LIL:MULUL L) 1:100t) 1,101A H!h ti-4•111 i i, llart)

lOattg Wle mo. b

. . .. . Unro Uolumn ho -.......................................--
111111111a2J•e 32•J3JJJ3333q44444444445555555e556666b6b6e7777777/778

1234567890123456/89012345789012356)u901234567890123456789012345678901234567890
Rec.
No. card (IWecord) Contents

I B-24M8 033048QULNACA NACA rN-1793 P 6ouScU U UcP Hp 1
2 10.01 IH 1 3L171 6990-10.0 M N .1910 U UN N M NH N U U U N U U U IW 2
3 B-24M9 040148eLMNACA HACA IN-1793 P Ssc U U Uc Le2-4NSvLc 1
4 08,41 IN 1 3P160 7190 -5.6 N N .13 5 U UR N N NN N U U U N U UL- U 2
5 09.04 2H I 3P165 5880 -3.9 N M .47 8 U UR N N NN N U U U H U U U Le 2
6 09,09 3H I 3P165 5720 -4.4 N N .20 8 U UR N N NH N U U U N U U U U 2
7 09.16 4M 1 3P164 6740 -6.7 N N .0810 U UN M N NH N U U U N U UL- U 2
8 09.25 5H 1 3P172 5070 -5.0 N N J9 9 U Uk N N NH N U U U N U U U Le 2
9 09.33 6H 1 3P165 5170-3., N N .4812 U UR h N NM N U U U N U U U Le 2

10 09P40 7H 1 3P158 4870 -3.9 h N .4412 U UR N N NH N U U U N U U U Le 2
11 09o53 8H I 3P166 4830 -.. 3 N N .3811 U UR N N NH N U U U N U U U Le 2
12 10,00 9H I 3P158 5120 -3.3 N N J212 U UN N N NN N U U U N U U U U 2
13 10#07 10H 1 3P122 4470 -4.4 H N .2812 U UR N N NH N U U U N U U U U 2
14 10.14 11H 1 3P150 3890 -J.9 N N .46 5 U UR N H NH N U U U N U U U Le 2
Z5 14t35 12H 1 3P173 7290 -8.9 N N .1616 U UR N H HNH H U U U m U U U U 2
16 151 O20448cCAHACA NACA TH-19U4 P Mou U U U U U mP OPq'U I
17 16t47 1H 3 8116213500-21.7 N N U141 U N k N h NH H U U U N U U U N 2
18 17.00 2H 3 81155 7400 -8.3 H h .3J22 U 1 R N N NH NU U U N U U U N 2
19 17.05 3H 4 9L135 5900 -6.1 N N .231/ U N N H H NH NU U U N U U U N 2
20 17.25 4H I 2L137 8900-1k.2 N N .4132 U N R H NH NU U U N U U U N 2
21 17.29 5H 1 2L14010400-15.6 N N .2426 U N R N N NH NU U U N U U U N 2
22 152 020648cCAHACA NAGA TN-L904 P MCu U U U U U mP 1-45NNkLo 1
23 15.14 1N 2 5L15211200-17.2 N ,361833 P4 N N N NH HU U U N U U U w 2
24 15s46 2H 3 8L159 7000 -8.3 N N .411e20 N R N H NH NU U U N U U U N 2
25 15M50 3W 3 7L145 7100 -8.3 N N .231919 N R N H NH NU U U N U U U U 2
26 15.53 4$ I 2L139 7000 -8.3 N H .402026 N R N H NH NU U U N U U U N 2
27 16M07 5N 1 2L130 8200-10.6 N M .9Ue228 N R N N NN NU U U N U U U W 2
28 16.13 6H 2 41126 9300-13.3 H N .6327 U N R N N NN NU U U H U U U N 2
29 153 020748wWANACA HAGA TN-1904 P OAc U U U U U mP *SE&ASrLc 1
30 16.31 1$ 3 91175 6900 -6.1 N N .1150 U H R N N NH HU U U N U U U N 2
31 16138 2H 3 SLISO 6900 -6.7 N N .0550 U N R N h HH HU U U N U U U N 2
32 154 020848wNANACA HACA TN-1904 P 0AvAcU U U U U mP CyCIGPISLc 1
33 14,15 I$ 3 8LI55 9300-12.2 N N .102225 M N N H N HU U U N U U S-mN 2
34 14,19S 2$ 3 81166 9300-12.k N N .02M32 H R h N NH NU U U N U U S mS 2
35 1455 3H 3 9L17612300-18.9 N N .040809 N R N N N NU' U U N U U S mS 2
36 154A 020848wWAHACA NACA TN-1904 P UCbCuU U U U U mP CyCI&P1SLc 1
37 15#35 1$ 3 8L153 7000 -9.4 H N .01t115 N R N H NH HU U U N U U S mS 2
38 15.56 2H I 3L157 8300-13.9 N N ,52k550 N R M N NH NU U U N U U S-mN 2
39 16117 3H 1 2L14. 4700 -6.1 N N .3823 U N R N N NH MU U U N U U U N 2
40 155 020948wWANACA NACA TN-1904 P OCuCbU U U U U mP UeCy&P3FLc 1
41 15.01 1$ 410L141 9600-16.7 N N .5629 U N R " N NH HU U U N U U S-mN 2
42 15113 2H 1 3U15310400-18.3 N N .2127 U N R N N NH NU U U H U U S-mW 2
43 15,16 3H 1 2L140 9300-16.1 N N .4426 U N R N N NH NU U U N U U S-mN 2
44 15,19 4H 2 5L138 9500-16.7 M N .4224 U H N H N NH MU U U N U U S-mN 2
45 15M41 5M 3 7L145 8000-19.8 M N .5518 U N R N N NH HU U U H U U U N 2
46 15,46 6H 1 iL141 8700-14.4 H N 2328 U N k N H NN NU U U N U U S-mN 2
47 15t50 7H 1 2L141 8700-14.4 N N .2218 U H N N H NH HU U U N U U S-mW 2
48 15,54 8$ I 2L135 8500-14.4 M N .10151W N P N N NH NU U U N U U U N 2
49 15M57 ON 2 5L136 8100-13.3 N N .521818 N w N h NH NU U U N U U U N 2
50 16,01 ION 1 2L143 8100-1Z.8 N H .541515 M Rh N HN NU U U N U U S-mN 2
51 16,35 11H 1 3L155 7800-12.2 N H .3722kH N R N Nh NU U U N U U U N 2
52 16,41 12$ 1 2L128 5700 -7.d N N .671418 N R N N NN HU U U N U U U N 2
53 1650 13H 1 31152 6300 -8.9 N N .5521 U N R N N NN NU U U N U U S-mN 2
%4 17t23 14H 1 2L135 7700-12.2 N N .551320 N A N N NN NU U U N U U U N 2
55 17126 15H 1 21142 7500-12.2 N N .391618 N P N N NN NU U U N U U U W 2
56 17,29 16H 1 2L120 7300-11.7 N M ,k251o H k N H NH NU U U N U U U N 2
57 156 021048olDNACA NACA TH-1904 P MAo U U U U U Mm M3iMLc I
59 17.30 1 411L17113000-26.1 N N .090813 N R N M NH NU U U N U U U N 2
59 17.34 2H 3 9L17713000-26.1N N .03121e N k h N NN NU U U N U U) U N 2

111111111122222i222233J3333333444444444455SS555555666666s6677777777778
12345678901234567090123456789012345670901234567690123456789012345678•01234567990
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1l11l v4. flit H t W PUPWUUUL-LI ULUUU UATA WASk (Continued)
hInt t a t i, No. /

--------------- Uard Uolumn Ho.---------------------------------------
111111111122•2i d22J333333334444444444555555555566666666667777777771?

S123456789U123456789012Li456890123456/890124b6/890123456789012345678901234567890

Pee,
.4o. Card (Record) Contents

1 159 021348 ILMACA NACA TH-1904 P 6 St"UU U U U c Lp+P 1
2 11o59 1H 3 7L1422000 -2.8 N N .0982050 N R N N MN NU U U NU U ZR mW 2
3 12104 2H 3 7L1402000 -,3.3 N N .091850 N R N N NN MU U U N U U ZR mN 2
4 12032 3H 2 4L1241300 -3.9 N M .015050 N R N N MN NU U U N U U RS mS 2
5 12s39 4H 3 7L1362500 -6.7 N N .040914 N K' N N NN MU U U N U U U N 2
6 166 030848cCAMACA MACA TH-1904 P MUuCDU U U U U mP WkHp? 1
7 17155 IH 1 2Li4512400-11.7 N N .473344 N R M N MN MU U U h U U U N 2
8 18.00 2H 2 5L15111600-11.7 N N .31b0 U N R N N HN MU U U N U U U N 2
9 19,07 3H 1 2L14710800-10.0 M H .1419 U N R N N NN MU U U N U U U N 2

10 18,le 4H 1 2L13611400-11.1 N N .4156 U N Rf N N NN MU U U N U U S-mW 2
11 10.14 5H 1 3L16611200-10.0 N N .5444 U N R N M MN HU U U N U U S-mW 2
12 18M16 6H I 3L16511200-11.1 N N .40 U U N R N N NN MU U U 4 U U U N 2
13 167 O30948nAZMACA NACA TM-1904 P MCbUuU U U U U MmPCy+LpW2SLc 1
14 14107 I 1 3L18714600-19.4 H N .31191id N R h HNM HU U U mU U U N 2
15 14110 2H I 3L172142U0-18.9 H N .26192J N W H N MN MU U U N U U U N 2
16 14s13 13H 1 3L15914500-20.0 M N .2921 U N Wt N NN MU U U N U U S-nmW 2
17 14.16 4H 1 3L17114400-20.0 N N .22 9 U N R N N MH MU U U N U U U N 2
18 14.19 5H 2 5L15414700-M0.b N N .e022 U M R N N NM MU U U N U U S mS 2
19 14M55 1H 1 31.16014700-20,0 N N .38172U N R N N MM NU U U N U U S mS 2
20 15.09 7H 1 2L14914400-18.9 H N .392021 N R N N MN NU U U N Ui U U w 2
21 15122 81 1 2L14014700-20.0 N N .1228 U N W M N N M U U U N U U S mS 2
22 16t49 9H 2 5L16014500-15.0 N N .,A20 U N R N NM HM U U U N U U S-mN 2
23 17100 1OH 1 3L16613400-1Z.0 N N .5917 U N R N N NM MU U U N U U U N 2
24 170 031248wORHACA MACA TH-1904 P OAcAvU U U U U mP Il-JSNkLe 1
25 13130 11 2 5L15310000 -9.4 N h .0918 U N R N N MM NU U U N U U S mS 2
26 13t33 2H 3 7L14610100 -9.4 N N .2233 U N Rf N N MM NU U U N U U S mS 2
27 13145 3H 411L17310000 -9,4 N N .131448 N R N N MH NU U U N U U S-mW r
28 13M53 4H 2 5L16210200-10.0 N N .151416 N R N N MN NU U U N U U S-mN 2
29 13,56 5H 3 8L15910300-10.6 N N .1:1616 N R N N MM HU U U N U U S-mW 2
30 14.06 6H 411L16610200-10.0 N N .1523 U N R N N HN MU U U N U U S-mW 2
31 14120 7H 514L1679900 -10.6 N N .091U4%1 N R N N NM MU U U N U U S-mW 2
32 14.26 811 3 9L17110100-10.0 N N .101543 N R N N N MU U U N U U U W 2
33 14t34 9H 3 8L16310150-10.0 N M IJG1634 N R N N NM NU U U N U U S-mw 2
34 170A 031248oORNACA IIACA TH-1904 P Os U U U U U mP l1-3SWkLe 1
35 14129 1N 1 2L1406500 -3.3 N N .101221 N R N N MM NU U U N U U U N 2
36 14152 ZH 3 ?L1436700 -4.4 N N ,34117 N R N N MN NU U U N U U S..mW 2
37 15.51 3H 1 3L1728700 -8.1 N N .1120 U N R N N NM NU U U N U U S-mW 2
38 15,53 4H 1 3L1738300 -8.9 N N .22L429 N RI N N HN MU U U N U U S-mW 2
39 16102 5H 411L1768000 -7.8 N N ,041529 N R1 N N HN MU U U N U U S-mW 2
40 171 031348oORNACA MACA TM-1904 P UGuCbB U U U U mP LpTr 1
41 13.20 14 1 3L1?88700 -8.9 N N .?11122 N RI N N HN MU U U N U U U N 2
42 13,22 2H 3 9L1819400 -8.9 N N .391028 N R1 N N MN NU U U N U U U N 2
43 13t25 3H 1 2L1398400 -10.0 N N .382930 N Ri N N MM NU U U N U U S mw 2
44 13.29 4H 310L1479550 -11.7 N N ,b527 U N R1 N NN NU U U N U U S-mW 2
45 13,41 5H 2 5L1540900 -11.7 N N .362641 N RI N N N MU U U N U U S-mW 2
46 13.47 6H 1 2L1348550 -11.7 N N .3621 U N RI N N NN NU U U N U U U N 2
47 13,55 7H 2 SL150i100 -8.9 N N .5923 U N RI N N NM NU U U m U U S-mN 2
48 14,02 81 1 3L188200 -9.4 N N .362112 N RI N N MM MU U U N U U S-mW 2
49 14,05 9H 1 3L1558300 -9.4 N N k21I2 h Ri N N MM NJ U U N U U U W 2
50 14.08 1OH 1 3L1698500 -9.4 N N A445 U N RI N N HN NU U U M U U S-mW 2
51 14a19 11 1 3L1548200 -7.8 N N .4821 U N RI N N NM MU U U M U U b-mW 2
52 14.25 12H 1 3L1507800 -8.3 N N .592122 N RI N N MN MU U U N U U U N 2
53 14s30 143H 410L1449200 -10.6 N N .2518 U N RI N N MM MU U U H U U S-mN 2
54 15,06 14H 3 8L1557700 -8.9 N N .501822 N R1 N N MN MU U U N U U U N 2
55 15,31 15H 410L14312000-16.1 N N .5635 U N RI N N NN MU U U N U U S-mw 2
56 16,07 IGH 2 9L17311000-16. N N .8982028 N Ri N N mm mU U U N U U U N 2
57 16,15 17H 2 9L17511800-16.7 N N .722128 N RI N N MN NU U U N U U S-mW 2

lll 11llll2222222232333333333444444444455ss55555566666666667777777777e
12345678901234567890123456789012345678901234b6789012345679901234567S901234567990
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V.
IAULE A-4. THE NEW SUPLRCOOLEL, CLOUI DA[A BASE (Continued)

Lhate, File Mo. 8

---. ------------------ ----- Card Column No.--------------------------------------
111111111 12 22 2J43J333JJ344444444445555555555666666666677777777778

12345678901234567890123456/890123456/U9O123456789Ol1245689012345678901234567890
Rec.
No. Card (Record) Contents
1 174 031948cCAHACA MACA Tt-1904 P MCu UU U U U mP NO-2FFmCf 12 14,02 1H 3 8L16211400-16.7 N N .8812 U N RI N N N NU U U N U U 0 W 2
3 14,08 2H 2 4L12711500-i6.7 H M 1.21117 N RI N N MN NU U U N U U 0 N 2
4 14t15 3H 2 5L15512200-18.9 N N .920911 N RI N N HN MU U U N U U 0 N 2
5 175A 03224SoCAMACA MACA TN-1904 P OAvAoUU U U U mP Cf 1
6 12,32 1H 412L17913000 -7.8 h N .1423 U N RI N N HN MU U U h U U S mS 2
7 13.58 2H 2 5L1557900 -7.8 N N .0124 U N RI H N MH NU U U N U U S mS 2
8 175 032248oORNACA MACA TN-1904 P OCbCuUU U U U mP *<IFCf 1
9 14,09 IH 1 2L1486700 -6.7 N N .14540 N RI N H MN HU U U M U U S mS 2

10 14.14 2H 1 3L1567300 -8.3 N M .272437 M RI H N HN NU U U N U U U W 2
11 14,19 3H 1 3L1596000 -7.8 N N .282025 M RI h N MN NU U U N U U U N r
12 14123 4H 2 5L1458700 -8.3 N N .232537 H RI N N NH NU U U N U U S-mM 2
13 t4,39 5H 41111728800 -11.7 N N .242534 N RI N N MH MU U U N U U S-mN 2
14 14,55 8H 1 JL162900u -10.6 M N .69e022 N RI N H MN HU U U N U U U N 2
15 1505 7H 3 7L1498900 -11.7 N H .5690k3 N RI H N HM MU U U N U U S-mN 2
16 15,11 81H 1 3L1569200 -12.8 N N 6U22 U N RI N N HN MU U U N U U S-mN 2
17 15i14 9H 2 5L1379700 -13.3 N H kb2323 M RI N N MH MU U U N U U S-mN 2
18 15o19 10H 2 5L1629900 -14.4 N M .9532 U N RI N N M MHU U U N U U S-mN 2
19 15.27 11H 410L1559800 -15.6 N N .4628 U N RI N N HN NU U U N U U S mS 2
20 15.34 12H 1 3L16110300-1B.7 N N .6331 U N RI N N MM NU U U N U U S-mN 2
21 176 032348MFRNACA MACA TN-1904 P13CuCbUU U U U mP CyLpTrSmCf 1
22 14,02 1H 2 5L165 9900-10.6 N N .371318 N RI N N HMN MU U U N U U U W 2
23 14,08 2H 411L169 8800 -9.4 N H .2916 U N RI N N' HM HU U U N U U U N 2
24 14115 3H 3 8L15211500-12.2 M N .54eS U N RI N N NM MU U U N U U U N 2
25 14,21 4H 1 2L14011900-11.7 N N .5327 U N RI N N NM NU U U N U U U N 2
26 1624 5H 3 7L14911600-10.6 N N .332729 H NI N M MN MU U U N U U S-mN 2
27 16,55 6H 2 5L14410200-10.0 N N .6828 U N RI N M HN NU U U N U U S-mN 2
28 17,03 7H 2 5L148 9800 -7.7 N H .3726 U N RI N N MH MU U U N U U S-.iN 2
29 177 032448oCANACA MACA rM-1904 P OCuCbUU U U U mP CyLTr 1
30 13129 11 3 8L15113000-19.4 N N .1050 U N RI h N HN HU U U U U SmS 2
31 14,51 2H 1 31157 8800 -9.4 H h .282645 M RI N N MH NU U U N U U U W 2
32 14,58 3H 1 3L160 9100 -8.3 N h .582145 N RI N N HM MU U U N U U S-mN 2
33 1505 4H 1 3L165 9300 -8.8 N M .432943 N RI N H NM HU U U N U U S-mN 2
34 179 032948oCAMACA MACA TH-1904 P OCuCbU U U U U mP WkHPN 1
35 12.03 IH 1 3L17013700-13.9 N N .782327 N RI N N MH NU U U N U U S-ON 2
36 12,17 2H 1 3L19513700-14.4 N N .2628 U M RI N N NHM U U U N U U U W 2
37 12,25 3H 3 9L18411800-10.6 N H .7423 U N RI N N MH HU U U N U U S-mN 2
38 12M32 4H 1 3U16811700-10.0 N N .642324 N RI N N HM NU U U N U U S-mW 2
39 12.39 5H 2 5L15812100-10.6 N N .9824 U N RI N N HM HU. U U N U U U N 2
40 12o44 6H 1 3L15211750-11.1 N N .6118 U N RI N H HN MU U U N U U 5-mW 2
41 12,48 7H I 3L16211500-10.6 N M .6132 U N RI N N HN MU U U N U U S-mN 2
42 12&57 SH 2 5L14011400-10.0 N N .9825 U N RI N N HN HU U U N U U U W 2
43 1302 9H 2 5L15810400 -8.9 H N .882Z U N RI N N MNM U U U N U U U W 2
44 13.15 1OH 1 3L15711600-10.6 H N .842022 N RI N H HN MU U U N U U U N 2
45 13,29 11H 1 3L15413600-15.0 N N .40 U U N RI N N HN NU U U H U U S-mN 2
46 13,33 12H 1 3L18714800-15.0 M N .462326 N kI N N NM hU U U N U U S-mN 2
47 14,00 13H 1 3L17014500-14.4 N N 1.714 U N RI N N NM MU U U N U U S-mN 2
48 14126 14H 1 3L17214600-14.4 N N 1.219 U N RI N N HN HU U U N U U 5-mN 2
49 14.28 15H 1 3117913700-12.2 N M .9425 U N RI N N HN NU U U N U U U N 2
50 15,47 16H 2 5L16311800 -9.4 N N 1.12528 N RI N N HN HU U U N U U U N 2
51 181 04024ORDDHACA NACA TH-1904 P MAaAuU U U U U mP PIO-lACf 1
52 15,10 1H 3 9L17213100-12.2 N N .182228 M MI N H HN NU U U N U U U N 2
53 15,15 2H 513L15013100-11.7 N H .0127 U M RI N M HM HU U U N U U S mS 2
54 103 0405405EAMACA MACA TM-1204 P UAoAuU U U U U 0P 0O-1t&ALa 1
55 14.26 1H 2 7L22411450-16.7 N N .041524 N RI N N HN HU U U N U U 5 MS 2
56 14,49 2H 3 0L15014700-24.4 N N .0410 U N RI N N HN HU U U N U U S MS 2
57 15,M27 3H 410L144 9200-12.2 N N .0931 U N RI N N HM NU U U N U U S m. 2
59 15845 4H 3 9L179 9400-14.4 N N .082726 N RI N N HN MU U U N U U S-m I2
59 15154 5H 2 5L162 8000-10.0 N N .0924 U N RI N N HN MU U U N U U S-MN 2

11111111112i222222222J333333JJ344444444445555555555666666866•77777777776
12345670901234567890123456789012345e7F701M345o7890145345s79so1t345s67s81234567990
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IAtli I A 4. 1111 111 W !*UI'I WIOUIUL 1:1) CLUUU UATA UAý (Cont a nueid)
lint. #li MoNi. Is

-Cr Golumn No..--------------------
111 111111122 2L222 33,33133333J4444444444555555555566666666667777?777/flS

1234 56769Ol2 34 56 789 012 3 45 6/ 89 0123456/8901 J456?8901234567890123456789012345679g0
Rec.
No. Card (Wecord) Contenats

I ISSA 040548SLANAGA NAGA TH-1904 P OAc U U U u U mP 00-1t&ALc 1
2 15s59 INi 3 6Ll79 7900-11.1 N 1` .2837 U N ki N N MM MU U U H U. U U mw 2
3 16.10 2H4 3 BLI57 7900-11.1 N N .244/ U M RI N N NM MU U U H U U U anN 2
4 16.19 3H 410L161 8000-11.1 N H .101722 M AI N N NH MU U U N U U U W 2
5 16t29 4H4 5141.162 8000-10.0 N " .29Z3 U IN RI N N MM NU U U N U U U mN 2
6 116t35 5H 2 5L156 8000-12.2 N N .2818 U H kWI N Nh NMU U U N U U U mN 2
7 18,41l 5H 513L160 8100-te.2 N M .112122 M WI N N NN MU U U N U U U anN 2
0 17t26 7H4 51411.66 8100-10.6 N h .1321 U H RI N N MM MU U U N U U U mN 2
9 15,14 SN 2 6116614650-25.0 H H .0320 U M kI N H NM MU U U N U U S-mN 2
10 15.21 914 I 3LIS2 9500-14.4 N N .194b U 1` WI N H MM MU U U N U U S-mN 2
11 15t33 10H4 I 31172 9000-12.8 N h .1850 U N WI N N MM MU U U N U U S-mN 2
12 1839 O4OS48SEANACA MACA TN-1904 P OuuCbU 0 U U U mP M0-1E&A~v 1
13 14.05 IN I 3117112700-21.7 H h .4929 U M kI N N MM MU U U m U IJ 5-mW 2
14 14,31 2H4 2 5116310900-16.1 N N .3721 U N RI N N HM MU U U " U U U N 2
15 14136 3H4 1 3L17511600-19.4 N N 1.e20 U N XI N N MM MU U U N U U U W 2
16 185 04064800RNACA MAGA TW-1904 tP49OU U U U U U Mm N3-4NbJ6FLc 1
17 20al0 IN I 31_182 8900-10.0 N N .61k225 N NI N N MM MU U U H U 1.I UO 2
18 11:6 U4094U,,CANACA NACA TM-~1904 P20Ac U U U U U mPkM4-5S~kLc 1
19 12.51 IN I JLI/312U00-i1.i N N .081426 N RI H N NM MU U U 14 U U U w 2
20 12M5 2H4 1 3116310900-10.0 N H ObeJ3Z1 N RI N N MM MU U U HU U U W 2
21 13,l0 3H 2 5115010600-06.9 N N .3239S U H WI N N NM MU U U Hi U U U 2
22 13.40 4H 2 6116611200-10.6 N N M1ii U H RI H N MM MU U U H U IJ U N 9
23 13o53 5N 3 7L14912400-12.0 M N .1529 U " RI N N MM MU U U N U U S-mW 2
24 187A 041048%DkHACA MAGA TH-1904 PSOSO U U U uU I Mm Nk~p? 1
25 12t34 IN 2 61185 8900-10.0 N N .2420 U N WI N N Nh MU U U N U U U N 2
26 1878 O4lO48nHVHACA MACA TH-1904 P MAo U U U U U Mm wkCy? 1
27 16114 IN 3 9117413200-11.1 N N .1210b0 N RI N N NM MU U U N U U S-mN 2
28 15124 2H J t:118413300-15.0 H N .1/1/ U N WI N N NM MU U U N U U U W 2
29 15,40O 314 411L1?213100-13.J N N .0813 U N RI N N NH MU U U N U U S mS 2
30 187C O4IO48aWNYACA MAGA TM-1904 P~ Muu U U 1J U) U a EitC1u22S3N 1
31 15.5 IN 3 91.18313000-11.1 N N J3922210 H RI N N NM N U U U H U U U N 2
32 16,05 2N 2 b117512900-11.1 N M .242122 M R M N NHM MU U U H U U LI W 2
33 14,41 3H 1 3118612700-14.4 H N .4516 U N RI H NM MU U U N U U U N 2
34 18 O4I248wM8NACA MAGA rM-1904 P34Cu~bU U U U U o aP *-25kI'If I
35 13,34 INi I 21134 8000 -5.6 M N .6522 U M RI H N NM MU U U H4 U U Ul W 2
36 13,46S 2H 2 6L13 1000 -6.1 H N .20111 U N Ri N MH MMNU U U N U U U W 2
37 14.05 3N 512L148 8400 -6.1 H N .2612 U N RI N N MM MU U U N U U U N 2
38 14e12 4H 2 611187 9000 -6.1 H N .2311 U N WI N H N NM U U U N U U U N 2
39 15,08 5N 2 51164 1800 --8.1 H N .6926 U M RI N N MN MU U U N U U S-mW 2
40 189A O4I248wMBMACA MAGA TM-1904 IP34Ao U U U U U oP 01-2SWk~f 1
41 14.36 IN 4111.16810900-11.1 M N Ottli U N WI N M N NH U U U N U U S-mN 2
42 14143 2H 411L16711100-11./ HN .14X0 U N RI N N MN MU U U H U U WI 2
43 14,50 3H 3 81.15611100-11.7 H N .162021 N RI N N MM MU U U N U U S-mN 2
44 14P59 4H 617L1671I400-12.13 N N .081516 N RI N N MN MU U U N U U S-mW 2
45 193 041648DETMACA MACA TII-1904 P SAa U U U U U cP FmUl I
46 11,22 Ili 3 8115310000 -3.9 N N .3111 U N WI N N NM MU U U N U U U 2
47 11.30 2H 2 51_151 9900 -3.9 N IN JU0UbUV N Rl N N NH MU U U N U U U 2
48 11.42 3M 1511L7511100 -8.9 H N .251012 N RI N N MM MU U U H U U U W 2
49 193A 041648 MIHACA MAGA TH-1904 P 66a U U U U U cP R<1FFmCf 1
50 12e22 IN 5121148 5800 -J.9 H N` .2b1311 N RI N MH M MU U U N U U U N 2
51 12153 2H -3 7LI48 4300 -5.0 H N .2914 U N Rl N N MM MU U U N U U U W 2
52 15,59 3M -3 81152 4200 -7.2 N N .131214 N RI H MN MMU U U H U U U W 2
53 194 O41748aIANACA MACA TM-1904 li SAmo U U U U IL oP 103-4AWI I
54 121,19 INi 2 6LI1613100 -5.0 H N .030/ U U WI N N MM MU U U 14 U u u w 2
55 12e55 2H 410114814600 -6.1 N N .2413 U U RI N N MM H U U U N U U U N 2

11111111112222e2k23333,33%3d3d34444444445555555b5556666668*.S677777777778
l23456789O12345678901234567890123456/8g01234567g90123456789012345678901234567890
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TABLE A-4. THE NEW SUP WUULLD ULUUU UArA BAbE .Continued)
Data File No. 10

--. ---------------..--- ----- Card Column No. --------------------------------------
111111111122222222233333333334444444444555555555666666666677777777778

12345678901234567890123456/890123456/8902134567890123456789012345678901234567890
Rec.
No. Card Lkecord) Uontents

1 197 043048MRYHACA NACA rN-1904 P OCb U U U U U mP Hc 1
2 12n35 1H 2 5L113 6700 .4.4 N N .1004d h RI N N HN M IN U U N N U S-mW 2
3 196 050448wURNACA MACA TN-1904 P OAc U U U U U mP Hc? I
4 11v20 IH 2 6L16710400 -3,3 N M .071550 h kI N N MN N H U U M N U U W 2
5 11v44 2H Z BLlb212000 -6.1 N M .072b4k N RI i N HNM N N U U N N U U W 2
6 1156 3H 3 81.15812100 -6.7 N N .0750 U N RI N N H14 H N U U IN N U U 1 2
7 199A 05044BwORNACA MACA TH-1904 P OCu U U U U U mP Nc? I
8 13030 4H 1 3L16/ 6900 -b.6 N N JM/17J5 N RI N N NN N N U U N M U U W 2
9 199 050548SEAHACA MACA TH-1904 P OAcAsU U U U U mP SmCf2SWkLc I

10 13.50 14 2 bL19111800 -6.1 N N .16338 h ki IN N NM N N U U N N U U W 2
11 13v56 2H 2 51]5112000 -5.b N N .J02b44 M RI N N NM N h U U N N U U W 2
12 16.06 3H 2 51.16313400 -9.4 N N .174/ U M NJ N N NM N N U U N N U $-m14 2
13 16,10 4H 3 5L15813700 -8. N IN .14?b40 N NI NN N HN N U U N N U fi-m1 2
14 200 050O48SEANACA MACA rN-1904 P OCuUbU U U U U mPk2FSmCf t
15 13M53 1H 1 3L16511000-10.0 N N .992324 N RI N 4 NM N N U U N N U U 1 2
16 13o56 2M 1 3Lt5710000-10.6 IN 1.4212'6 RI N N N N N U U N N V U W 2
17 13s59 3H I 3L154 9500-10.0 N N .?02124 N RI N N NM N N U U N N U U W 2
18 14,03 44 1 X1165 9100-10.0 H IN .62425 N Rl H N HN N N U U h N U U 1 2
19 14,05 SN 1 2L145 9300 -9.4 N N .6722 U M RI N N MN N N U U N N U U W 2
20 14112 Wt 1 3L17210500-12.8 N N .6823 U N R1 N N NM N N U U N N U U W 8
21 14t15 14 1 31173 9300-11.1 N N *691M N RI N N NM H N U U N N U U W 2
22 14e17 IN 1 3X162 9000-10.0 N N .4519k3 N RI N N MN N N U U N N U 5-mW 9
23 14o21 4 2 5L157 8900-10.6 N N .1226 U H RI H N NH N N U U N N U U W 2
24 14.32 1ON 1 31173 9700-11.7 N N kg221 U N RI N N NH N N U U N N U S-mW 2
25 14t35 11H 1 31160 9200-10.6 N N .3922 U N Ri N H HN N N U U N N U U W 2
26 14137 12H 1 3L170 8900-10.0 H N .5022;9 N RI N N HH N N U U N N U U 1 2
27 14t45 13H I 2L149 9000 -9.4 N N .68024 U N RI N N HN N N U U N N U U W 2
28 14o50 14H 1 31.169 8500-10.0 N N .492122 N RI N N HM N N U U N N U U 1 2
29 14154 15M 1 3L165 8200 -8,9 N N .6925 U N RI N N NH N N U U N N U U W 2
30 15114 16H 3 9117311100-14.4 N H .082 U N RI N N MN N N U U N N U S mS 2
31 201 050748wORNACA NMAA IN-1904 P OCbUuU U U U U mPkm6FSmCf I
32 14,04 IH 3115413300-17.8 N N V.W21 U N RI N N NM N N U U N N U S-mW 2
33 14109 2H 3117613800-20.6 N N.6SR4 U N RI N N HM N N U U N N U S-mW 2
34 14137 314 1 3U15715000-23.3 N N 1.32224 N NI N N NM H N U U N N U U W 2
35 14s45 4H 1 2114414600-R1.7 IN N 1.32428 N RI N N M N H U U N N U 5-mW 2
36 14,49 5H 1 2L13914800-21.1 N N .032b U N I N N NM N N U U N N U S mS 2
37 15o12 6H 1 3L19314400-21.7 N N 0O U U N NI N N NN N N U U N N U S mS 2
38 17,04 7H 1 3L1B211700-14.4 IN N .39428 N Ri N N MN N N U U N N U S-mW 2
39 201A 050748nCANACA NACA TN-1904 P OAcAwU U U U U mP SPg6sFSmCf I
40 1611g 1H 1 3I155 9000-10.0 N N .0308 U N Ri H , HIM N N U U N N U S-mW 2
41 16033 2H 2 6215010500-13.3 N N .1014 U N RI N N HN N N U U N N U S mS 2
42 16039 3H 1 31.1611300-15.6 N N .262kkb hN I N N HN M N U U N N U S-mN 2
43 201 051248wORMACA NAGA TN-1904 P UAc U U U U U mP Mi0FC1 1
44 17t43 1H 2 6L18911000-10.6 N N .241839 N RI N N MN N N U U N N U U 1 2
45 17,46 2H i 3L18010000 -k.9 N N ,RZZZ42 N RI N N NM N N U U N N U U W 2
46 19t12 3H 2 6L18513000-16.1 N N .071bkb N 01 N N NN N N U U N N U U W 2
47 204 051448e0THANAA MACA TN-1904 P MCuCbU U U U U Mm 06-8FFmCf 1
48 12s40 1H 1 3L164 9200 -8.9 N N .181116 N MI N H NM N N U U N N U U W 2
49 1M,43 2H 1 3U166 9200 -6.3 N N .06 UIS N RI N N MN N N U U N N U U W 2
50 12M46 3H 1 31164 9200 -6.3 N N .14 U14 N RIN N NM N N U U N N U U W 2
51 12s57 4H 2 6115911000-12.8 N N .1717 U N RI h N NM N N U U N N U U 1 2
52 13O01 5H 1 3Lt6311700-13.3 N N .271bk1 N RI N N N" N N U U N N U U W 2
53 13104 6H I 3L17411400-13.3 N M .411924 N MI N IMN N M U U N N U U W 2
54 15,48 7H 3 SL17115000-16.7 N N .311IR5 N Wl N N •N N N U U N N U S-mW 2
55 15s55 (1H I 3116413900-14.4 N N .29 U17 N RI N N MN N N U U N N U S-mW 2

111111111122222 2g233333333334444444444555555555•ss6e4•6 "77777777778
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TABLL A-4. IfIL HEP bUýHERUUULELD CLUUD uATA BASE (Continued)
Ueta File No. 11

-.-. ------. ---------------- Card Golumn No.---------------------------------------
1111111Ll122222?23331333333444444444555555555566666666667777777778

1234567890123456789012345b/89012a45b6890123456789Oi23456789012345678901234567890
Rec.
No. Card (Record) Contents
I 204A 05144tjeMTNACA MACA rH-1904 P MSc U U U U U Mm 04-6FFmCf 1
2 1W11 IN 3 9L16I111OU-12.43 N H .2616 U H RI M H HM N N U U H N U U w 2
3 13,17 2H 3 UL14712200-14,4 H H .291822 N RI N N hh N H U U t H U 5-mW 2
4 13t27 3H 3 9L15613200-15.6 H H .211824 N RI N N NH N N U U N H U 5-mW 2
5 13M32 4H 2 6L17013000-13.9 N N .211920 N RI H H HN N N U U H N U S-mW 2
6 205 051549cMNHACA NACA Th-1904 P 6ScAcU U U U U cP 12-3FFmCf 1
7 11,05 I 3 ULIGO 8900 -5.6 N N .121213 N RI N H NMH N N U U N N U U W 2
9 11.45 2H 3 8L16310900 -8.9 N h .27121W N ki N H HN N H U U H N U U W 2
9 11t16 3H 3 81159 9900 -5.6 H N .321516 H RI 14 H HN H N U U N N U U w 2

10 205A 051548 WINACA NACA TH-1904 P bCuCbU U U U U oP I0-2FFmCf 1
11 11,31 1H 1 2L14611ZO0 -9.4 H N .381i1O H I h N HN N H U U N H U U W 2
12 11035 2H 2 6LI6511200 -9.4 H H .461718 N RI N H HN N M U U N I U U 1 2
13 11113 3H I 2L142 9800 -6.7 N N .45 915 N RI N N HN H H U U N N U U W 2
14 12114 4H 1 3L17911800-10.0 N N .451k17 N RI H N MN N N U U N N U U 1 2
15 12e40 5H , 3L16213600-11.1 N H .541av1 N RI N4 N NM N N U U N H U S-mW 2
16 206 056413%NJMACA NAUA rN-1904 V OAc U U U U U mT PSmOf 1
17 13,33 IN I 4L21814100 -8.3 N N .071520 N RI N N NN N H U U N H U U W 2
18 13037 ZH 3 8L15814200 -7.2 N H .222021 M RI H N HN N H U U N N 1I U W 2
19 13,45 3H 2 5LI6214500 -7.U N N .lkUk11 N WI N H NM H U U H N U U W 2
20 207 05148wPANACA MACA TH-1904 P35CuUbU U U U U OP MyUSFGI 1
21 14M04 1H 1 3LI6513600-12.8 H N 1.219 U N RI H H NM N N U U N H U U W 1
22 14,07 2H 2 SL15613JU0-13.9 N N .8218 U N PI N N MN N M U U N N U U W 2
23 14,11 3H 2 5L13913800-12.8 H N 1.119 U H RI N N HN N N U U H N U U W 2
24 14,20 4H I 3LI7413600-IJ.9 N N1.220 U N RI H N HMN N U U N N U U W 2
25 14,22 5H I 3L15913600-13.3 N H .181710 N RI h H MH N N U U H N U S-mW 2
26 14,24 6H 1 3L15313800-13.3 N M .791521 H RI N h MH N H U U H N U S-mW 2
27 14,29 7H I 3L17413900-13.3 h N 1.70815 hN MI N HN N H U U h H U U W 2
28 14,35 814 1 3L18014300-15.6 H H 1.21415 N RI H N HN M N U U N H U U W 2
29 14s39 9H 1 2L14914400-15.0 N H 1.01a16 H RI H N HN M U U N N U U 1 2
30 14,40 1OH 2 5L14413300-13.3 N N 1.018 U M RI N N HN N N U U N N U U W 2
31 14,44 114 I 2L13012400-11.7 H h .751110 H RI N H N N N U U N N U U W 2
32 15,13 12H 1 SL15612200 -8.3 N H 1.01416 N RI N N NM N N U U N H U U W 2
33 209 052048aCANACA MACA TH-1904 P OSaAoU U U U U Mm Hp? I
34 18,11 IH 1 3I18912100-12.2 H H .041036 H RI N H MH H H U U N N U U W 2
35 18M25 2H 4 3L189 8100 -5.0 N N .HO03OU M RIN N MN H N U U N M U S mS 2
36 18,36 3H 3 9L183 8100 -6.1 N H .211822 N RI N N MN N N U U N N U U W 2
37 1M,40 4H 2 GL182 8200 -6.1 N N .10151b N kI H N HM H N U U N H U U 1 2
38 2 112348fLEHACA HACA TH-e306 P 66a C U U U U a 02-4FCf 1
39 11,18 1H2 61.66 6600 -8.3 N N .8812 U UP N N MN N U U U N U U U U 2
40 11M50 2HW2 6L174 $900 -7.2 N H .5114 U UR h N HM N U U U N U U U U 2
41 11,55 31403 8L167 5900 -1.2 N H .4514 U UN h N HN H U U U N U U U U 2
42 12,02 4HO2 6L167 5900 -7.2 H N .bbJ3 H UR H H HN H U U U N U U U U 2
43 12,08 5HN2 5L163 5700 -7.2 N h .8512 U UR H M NM H U U U N U U U U 2
44 12115 6HO2 5LI163 4600 -5.6 N H .7413 U U N N HMN H U U U N U U U U 2
45 3 11Z348LE MACA MACA rm-2306 P bSa c U U U U a 12-.3FCf 1
46 12,18 1HB410Lt45 5100 -7.2 N N .34 9 U UR N N HN N U U U N U U U U 2
47 12,29 2HO2 5L147 4900 -i.2 N H .5213 U UK N N MH N U U U N U U U U 2
48 120,3 3Hm2 5L141 5000 -7.2 H H .7414 U UN N N HM N U U U N U U U U 2
49 4 030849 LMNACA MACA TN-2306 P bbo U U U U U a U 1
50 14,06 1H4514L166 5800 -3.8 N h .2114 U UR N N HN N U U U H U U U U 2
51 14,16 2H0441L72 6000 -3.9 N N .3217 U UN N N HN N U U U N U U U U 2
52 14,e22 3143 91172 6400 -5.0 N N .4816 U UN H N MN H U U U N U U U U 2
53 14,47 4HN514L172 6000 -3.9 H N .2616 U UN N N MM N U U U N U U U U 2
54 14,34 51i42 5L158 6400 -5.6 N N .4912 U UN N N HN H U U U N U U U U 2
55 14,41 6H4514L172 6000 -5.0 H h .2419 U UN H N MH H U U U N U U U U 2
56 14,47 7HM411LtbS 5900 -5.0 N N .3813 U UN N N HN H U U U N U U U U 2
57 14,53 8H1Y411L158 5400 -3.9 N H J615 U UN N N HM H U U U N U U U U 2
58 15,00 9Hw411L165 5500 -5.0 N N .3319 U UO N N NM H U U U N U U U U 2
59 15,06 101M43 8L.103 5000 -3.9 N h .3815 U UN N N MH N U U U N U U U U 2

1111111111222222333 3dJ34444444444455555555SBE660B6BS77777777778
1234567990123456789902345678901234567890123456790012345B789012345B79901834567980
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TABLE A-4. THL HEW SUPERCOULED CLUUD UATA BASE (Continued)
Date ýil. No. 12

---------------------------- Card Column No. ----------------------------------------
111111l11li222222333J3J333344444444445555)5•5666666666677777777778

123456789012345678901 i45,6789Oi18901238901456789O12345b78904234567890123456789O
Rec.
No. Card (Record) UontenIs

1 1 112248 INHACA NAU TH-4306 p Isc U U U U U c 1-2WSfWkTr 1
2 12s54 1NH617L168 5000 -7.2 N N .1614 U UR H N NN N U U U H U U U U 2
3 13M03 2NH41IL160 4500 -6.1 N H .3212 U UR N N NH N U U U N U U U U 2
4 13.ll 3043 SLIGO 4/00 -6.1 N N .4112 U UR N N MN N U U U N U ki U U 2
5 13j20 4HO411LISO 4500 -6.7 N H .3614 U UN N N MN H U U U N 0 U U 11 ?
6 13043 5042 GLIS5 5600 -6.7 N H .5012 U UR N H NM N U U U H u 'I U 2
7 13o50 6H33 8L163 4900 -6.7 N N .4412 U UR N N NH H U U U H U * U 2
8 14,00 7HM2 5LI60 4900 -1.2 H H .5712 U UR H N NH H U U U N U U U U 2
9 4 030849 LMHACA NACA TN-2306 P 6btc U U U U a U I

10 15112 111H3 8L164 5200 -3.9 H N .4811 U UR N H NH H U U U N U U U U 2
11 15.18 12HR617L165 5300 -3.9 N H .1819 U UN N N HH N U U U N U U U U k
12 15.23 13H0514L165 5300 -3.3 N N .2119 U UN N N NM H U U U N U U U U 2
13 15.30 14HN617LI62 6000 -5.6 N N .18k0 U UR N N NH H U U U N U U U U 2
14 15,36 15HM617L152 6300 -5.6 N N .0920 U UR N N H N U U U H U U U U 2
15 15s44 16H0411LI'S 5400 -4.4 N J/lIb U UR N N NHN HU U U N U U U U 2
16 15s56 17H3616L160 4000 -2.8 N H .1715 U U N N HNH H U U U N U U U U 2
17 16.09 18HV410L150 3200 -2.8 N H .3715 U UR H N HH H U U U N U U U U 2
18 5 032249 LSNACA NACA TH-2306 P 68a C U U U U oP 0-2NHWFFmLe I
19 12.00 1HB617LI12 4200 -9.4 N H .1618 U UN N N NN N U U U N U U U U 2
20 12106 2H14617L172 4500 -9.4 N N .1323 U UR N N hN N U U U N U U U U 2
21 12il1 3NO619LI86 3800 -8.9 N N .0727 U UR N N NH N U U U N U U U U a
22 12,16 4HO617L174 3400 -9.4 N N .1)17 U UN N N HN N U U U N U U U U 2
23 12M22 5H1617L1174 3700 -9.4 N N .1016 U UR N HN H N U U U N U U U U 2
24 12.37 6NH618LI79 3400-10.6 N H .0612 U UR N H NH H U U U N U U U U 2
25 6 032249wLMNACA NACA TH-2306 P SAs C U U U U a FmCf I
26 17157 IH4619L90 8700 -4.4 N N .Oblk U UN N H NH H U U U H U U U U 2
27 19,06 2HO619LI8 9300 -5.6 N N .1816 U UR N N NH N U U U N U U U U 2
28 7 032549MSPHACA NACA rH-d3o6 P ubc u u U U U a 32-=3lL&tf 1
29 10124 IHN616L159 3200 -2.8 H N .0710 U UR H N NH N U U U N U U U U 2
30 11.22 2H142 5LI61 4400 -5.0 H N .5010 U UR N N NN N U U U N U U U U 2
31 11s25 3HM513L161 4500 -6.1 N N .2714 U UR N N NH H U U U N U U U U 2
32 11.30 4HM411L16O 4400 -6.7 N H .3418 U UR N H NH H U U U N U U U U 2
33 11,35 5H*5141.174 4300 -6.1 H N .281d U UR N N Nh N U U U H U U U U 2
34 11140 6H0412L174 4300 -6.1 M N .2912 U UN N N NN M U U U 4 1 U U U 2
35 11t43 7HO411L161 4500 -5.6 H N .3615 U Uk N N NH N U U U N U U U U 2
36 11147 8HM513L161 4400 -5.6 N N .251J U UR N H NH H U U U H U U U U 2
37 11M50 9H616L-162 4200 -4.4 H H .1714 U UR N N NH N U U U H U U U U 2
38 11,54 1OHGI6L162 4200 -4.4 N N .1211 U UR N N NH N U U U N U U U U 2
39 11157 1114513L162 4200 -4.4 14 N .2312 U UR N N NH N U U U N U U U U 2
40 12,02 12HIN411L165 4200 -5.6 HN .3512 U UR H N NHN N U U U H U U U U 2
41 12o06 13HM3 81-165 4200 -b.6 N N .401? U UR N N NH N U U U N U U U U 2
42 12i10 14H33 8L187 4400 -5.0 H N .4010 U UR H M NH H U U U H U U U U 2
43 12s14 15HIN513L161 4400 -5.0 M N .2211 U UR N N NH N U U U N U U U U 2
44 12,20 16H0411L11 4400 -5.0 H N .2910 U UR N H NH N U U U N U U U U 2
45 12,25 1703411L162 4400-5.0 H N .Ji10 U UR N N HNH U U U H U U U U P
46 a 032749 MHNACA NACA TN-2306 P 8bo C U U U U a I-?FFmLo 1
47 14,00 1HS13L-159 3900 -5.0 N H e514 U UR N H NH N U U U H U U U U 2
48 14,06 2H*4513L157 4100 -3. 9 H N id614 U UN N N NH N U U U t- U U U U 2
49 14,12 3H34 bL159 3000 -4.4 NHN .3412 U UR N H HN0 U U U ti U U U U 2
50 14.17 4HNb13L5I9 3600 -4.4 N H .511U UR M N NNN U UU U U U U 2
51 14#22 5HN411L162 3600 -5.6 M N .3016 U UR H N NH N U U U H U U U U 2
52 14,29 6HB411L165 3800 -5.6 H N .3612 U UN N HN N U U U N U U U U 2
53 14.34 ?H0513L164 3800 -5.6 H N .241J U UR N N NH N U U U N U U U U 2
54 15,16 81H616L165 3600 -3.9 N H .1116 U UN H H NH N U U U N U U U U 2
55 15.22 9HO513L154 3600 -3.3 H N .2116 U UN M N NH N U U U N U U U U 2
56 15s27 1OHM513L160 3600 -5.0 N N tk13 U Uk H N NN H U U U N U U U U 2
57 15u33 IHM5013L155 3600 -3.3 N N .2916 U Uk H H NH N U U U N U U U U 2
58 15,39 1205013L160 3600 -5.0 M N .2414 U Uk H N NH N U U U H U U U U 2
59 15M43 13HING15L155 3600 -3.3 N N .1914 U UN N H NH N U U U N U U U U 2
60 15.40 14HNB1GL1G0 3400 -3.3 H N .1412 U UR N H NH N U U U N U U U U 2
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tFIt.i i ,k . TrFt NEW 'UJPL. WI4MILA,.U 1ALLOUD UA I A •A' (f :ovn t i ed
I'ita file No. 1i

.- Card LUolumn 1o.- -.--------------------------------------
1Ill111i12222•23333333333334444444444555555555566666665677/1777777O

1234561890 123456 79012345678901 k45b890123456 890123456789012345F;78901234567g90
Rec.
No. Card LRecord) Contents

1 9 032/49MSPHACA NACA [N-2306 P d So C U U U U c 1-2FFmLc 1
"2 19113 1H4 EJL164 3400 -3.3 N N .30 8 U UR H N HNH N U U U H U U U U 2
3 19LI8 2H*513L160 3600 -3.9 H N .2410 U UR M H NM N U U U N U U U U 2
4 19.23 3HM513L161 4k0U -5.0 M N .2210 U UR H H HN H U U U N U U U U 2
5 t9126 4HO513L183 4500 -5.0 N N .2012 U Uk N N MN N U U U N U U U U 2
6 19,33 5HO513LI54 4800 -3.9 N N .2310 U U H N HNH N U U U H U U U U 2
7 19,38 6HR513LiGG 5400 -5.0 N H .2016 U UP N N NN N U U U N U U U U 2
8 19t43 7HI513L.60 3600 -3.9 N N .2114 U UN N N MN H U U U H U U U :J 2
9 19,48 BH14616LI0 3600 -3.J N N .1119 U Uk H N HH h U U U H U U U U 2

10 19M52 9HM513Lt62 4300 -4.4 N H .2020 U U N N MNH H U U U N U U U U 2
11 19M59 iOH616Lt60 4300 -3.9 N H .1116 U UN N N MM t U U U 14 U U U U 2
12 10 041649MFDNACA MACA TH-2306 P 95a 0 U U U U c 30-1FbrLc 1
13 12t,24 iHM3 8L159 4500 -3.9 N N .4816 U UR N M MM N U U U N U U U U 2
14 12,29 2H113 8L169 5000 -J.9 N N .4415 U U N N NMH N U U U N U U U U 2
15 12e34 3HE3 VL164 5000 -3.9 N N .4011 U UR N N NH N U U U H U U U U 2
16 12.50 40113 BL169 4800 -3.9 N H .4612 U UR N M HN N U U U H U U U U 2
t7 12140 5HM3 8LISS 4700 -3.9 H H .4814 U UR H N HN H U U U N U U U U 2
18 IOA 041849MFDNACA MACA TN-2306 P 9Cu U U U U a OU-IFSrLc 1
19 12.45 11HM2 6L.69 5000 -4.4 H h .5911 U UR H H NH N U U U N U U U U 2
20 12,55 2H12 5L163 4700 -3.9 N N .5012 U UR N N HN N U U U M U U U U 2
21 11 041s49AONHACA HACA TN-2-306 Pl1ba C U V U U OP WyV4FFmCf 1
22 13116 iHM3 8L168 6400 -7.8 N N .42 B U UUk H H NM N U U U H U U U U 2
23 13.50 3HO619L187 7800 -8.9 N N .19 W U UN N N NM N U U U N U U U U 2
24 14,05 4H1412L174 7200-11.7 N N .3411 U Uk H h NH H U U U N U U U U 2
25 IIA 04194SADONACA MACA TM-2306 P1iCu C U U U U oP Wyl4FFmC;f 1
26 14,24 5042 6L174 7200-11.7 H N .7011 U UR N H HN N U U U N U U U U 2
27 13.32 2H1514LI12 1500 -8.3 H N 1.3 5 U UP H H HN H U U U N U U U U 2
28 12 052749 LENACA HACA TH-2306 P 6AaAsO U U U U OP U 1
29 14,53 iH162IL211 7600 -7.2 N N .161i U Uk N N HN N U U U N U U U U 2
30 15,08 2HM518L211 8800 -9.4 N N .24 7 U UN N H MN N U U U N U U U U 2
31 15,17 3H6211L211 9000 -9.4 H N .0014 U UN N N HN U U U H U U U U 2
32 13 120749CLENACA HACA TN-2306 P 6bo C U U U U oP 0O-2FF'mI 1
33 13,54 IHO413L186 5000-10.6 N N .3114 U UR N " HN H U U U N U Ui U U 2
34 14 O1IISSORFHACA NACA TN-JOS P Wbt U U U U U Im IUFSmCf 1
35 16,05 tHOS418L10 3000 -1,0 M N .1314 U UR N " HNM U U U H U U U U 2
36 15 OI,050CLENACA NACA TH-2306 P ibb 0 U U U U oP Np
37 12,45 1HO617L167 4000-11.7 H N .06 ' U UN N N NM N U U U N U LI U U 2
30 16 013150CLENACA MACA rm-2306 P bbe C U U U U a 03W&FWkLc I
39 11,58 IH1611.176 2000 -3.9 N N .15 914 UN M N MNH U U U N U U U U 2
40 12,15 2HMbI5LL,76 2000 -6.1 N H .26 914 URF N N HM N U U U N U U U U 2
41 12,24 3HOSISL176 3000 -6.7 N H .2310 U U R N N NH N U U U N U U U U 2
42 17 020750CLECACA MACA TN-k306 P S•c C U U U U c HpR I
43 10M59 t14514L171 3000 -5.6 N H .24 716 URF M N MH M U U U H U U U U 2
44 11,07 2H14618LtO 3000 -b.1N N .18 718 UNF N HNH N U U U N U U U U 2
45 11t18 336189IGi0 3000 -6.7 N N .17 913 URF N N NH N U U U N U U U U 2
46 11038 4Hm515L190 3000 -6.7 N N .2b 918 URF N N NH N U U U N U U U U 2
47 11,44 5H1515L180 3000 -6.1 N H .29 819 URF H N HNH H U U U N U U U U 2
49 19 020750 OHHACA NMUA TN-2306 P 155 C U U U U a Hp3-4FFmCf I
49 15,08 1H3 L9181 3700 -7.2 NH .40 71b URF N N HN N U U U N U U U U 2
50 152S5 2H14618L81 3700 -7.2 M N .10 8 U UP N N NH N U U U N U U U U 2
51 15.46 3H4515L185 3700 -5.0 N H .26 915 URF N N NH H U U U N U U U U 2
52 15151 4HO514L167 3700 -5.6 N N .25 816 UNF N N NN N U U U N U U U U 2

1111111111222222222333333333344444444455555555556666666666777777777879
1234567990123456789012345678901234567801234567890123456789012345S78901234567890
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1AU1I.1 A-4. 1HL. fIi&1 SUPLPLUtILkU ULuUI) UAIA SAbL 40ontinued)

-- -- -- - -- -- -- - -- --C rd Column Mo. - - --- --- - - - - - - - - - - - -
111111111122?222222J33333J334444444444b555555555606666666877777777770

1 2345676901234567S90123456788O12345678901.234581890123456789012345678901234567eJSO
Rec.
No. Card (Record) Contents
I 19 O2O85OcOHHACA NAGA rN-2306 Pliboc C U U U U c *O-1FFmCf 1
2 14s43 11H3618LI83 3700 -2.8 N N .121017 URF N H NH N U U U N U U U U 2
3 14154 21433 9L176 2700 -3.1 N 14 .45 di9U URF N t4 NH H U U U N U U U U 2
4 14158 31433 EILII 2700 -3.9 N H .4b 821 URF N H NH N U U U H 1) U U U 2
5 1M12 4No412L1i.6 2600 -'3.3 N N .33 816 URF N N NH N U U U N U U U U 2
6 1523 5H43412LISS 2900 -3.9 N N .381126 URF H N NH N U U U N U U U U 2
7 1531 81432 fiL171 2800O -3.9 N N .60 U24 URF MH hN NH U U U N U U U U 2
8 15038 7042 6L171 2800 -4.4 H M .bg 9R4 URF N N N HN U U U N U U U U 2
9 1M44 8ON3412L187 2000 -2.8 N N .31 6 U UR H N NH N U U U N U U U U 2

10 20 02105OMFDNACA HACA TH-2306 P1350 u U U., U U a ?,0P9  I
It 14~11 IHIS15LI79 3700 -4.4 H N .241016 URF N N "IN N U U U N U U U U &
12 41423 2H43412L.1)3 4000 -b.b H N .39 920 URF H N' MH H U U U H U U U U 2
13 14.23 31433 9L.176 3500 -6.1 H H .42 817 URF H N NH H U U U H U U U U 2
14 21 O323S0aOHHACA HACA TH-9306 PlUS. C U U U U a 0.3-4FPre'L I
15 13.02 1H43513L.157 4000 -2.9 H N .24112b URF N N NH H U U U H U U U U 2
16 13,09 21H3615L.51 4200 -3.3 H H lrSI2 U UN4 N N NH H U U U H U U U U 2
17 22 0389SOwWVHACA MACA rN-2306 p 8obe 0 U U U U Op +-0-1Cf 1
19 10.31 114E4111L172 7000-12.9 H M .a0I11V URF N H NH N U U U H U U U U 2
19 10,40 21492 51.164 7000-11.1 H H .50 823 URF H N N N U U U~ N U U U U 2
20 10144 3N3P411L163 7000 -12. H H .3114 U URF N H NH H U U U H U U U U 2
21 1049 4H4m8161163 7000-12.3 HN .1410 U UR NH N H M U U U N U U U U a
22 1015S 5H0411LIG3 7000-11.7 H H .3214112 OklF N H NH N U U U M U U U U 9
23 11.03 614M4111.169 7000-11.7 H N .331018 URF M H NH N U U U M U U U U 2
24 11.10 71402 51.104 7000-11.1 M M .5310 U UR H H HNHN U U) U H U U U U 2
25 11,15 8H0411L1.3 7000-10.6 N N ...Jb111b UPS. H H NH H U U U H U U U U 2
26 11.13 91433 9L.173 7000-10.6 H N .4311 U UR H H NH H U U U H U U U U 2
27 11.37 1O0144111.173 7000-10.0 H H .3811 U UIR H H NN H U U U N U U U U 2
28 F42 041Z¶4anUTNACA MACA TM-1393 p MOU I U U U U U 00-2FCf I
29 14501.129145 12V13911614VO40S H N .1606 U U R H H NHM N H H M H H U mW 2
30 1540+129H4 1 2VI3911B:14V040S M H .3 Ob U U I9 H N NHM H M N N N N N U mW a
31 19 O4I949WuYNACA MACA TM-1904 P MAG U U U U U oP EWP904FCt 1

32 09M2 14 6121.11513400-11.7 N H IS91bl? U R1 H N NH HU U U N U U U w 2
03,4O 214 619L19213900-15.0 H H .0915 U U R1 N NH NMU U U N U U 9 ms

3409.51 3H4 3 OL16213700-14.4 H N .2923 U U RI N N H MH U U U H U U S-MW 2
35 0034H 3I16370-1.0 M 3alkiM N N HM NHN U U H N U 9-mwal'36 ~sI SH2 6I78370-144 MM I212 M 1 NH H N N U U H H U S-mW2

38 N~P NI3I390-0. 111 1H H HM H U U N H U U W 2

123456789012345878801234567090123456i6901234567890123456?89012345S78901234587890
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I

TADIE A-4, IHE NEW bUPERCUULEI ULOUD DATA BASE (Continued)
Data File No. 15

--. . --. --. ------------ -- ---C a r d G o lu m n N o. -- -------- ---- -------------------- ----
11111111 t 2e22•3333.idja34444444444555555555566666666677777777778

1234567890123456709012345678901234567890•234567890t134567890123456/8901234567890
Rac.
No. Lard (kecord) Contents

1 A711ACIO2O679MSP MRI MRI 79 UV-1679 P 7 bt 9 U U U U oP U 1
2 12o44 tJ 2 3L 90 4900-10.4 N M .0312k4b4 A N H hH H.03 U RD U U 10 U U 2
3 12147 OA 4 GL 90 4950-10.6 H H .06223616 A N N V0 N.05 U RD X U 10 U U 2
4 12154 34 2 3L 90 5100-10.4 H N .07233J13 A M N N1 H.04 U RO U U 10 U U 2
5 12o56 4D 4 6L 85 5150-10.2 N N .1721336% A N H HN N.10 U RO.12 U 10 U U 2
6 13.01 5D 710L 85 5150 -9.5 N H .08152795 A N N HN N.05 U RO.07 U 10 U U 2
7 13008 6A 913L 15 5250 -9.3 N N .1ý213664 A N N MH N.10 U RO.13 U 10 U U 2
B A711AC20?0679MSP MRI MRI 79 OV-1679 P ? St 6 U U U U oP U 1
9 t3119 tJ1522L 90 5000-10.J N N H 77 A N N HN H.08 U RO.11 U 10 U U 2

10 13,37 OJ 4 6L 90 5000-11.5 N N .05 927219 A H N MH N.02 U RO.OS U 10 U U 2
11 13143 3A 6 9L 80 4900-11,3 N N .06 81245 A N N HN H.03 U RO.04 U 10 U U 2
12 A1518CIO21379MSP MRI MRI 79 DV-18T9 P /NICbt U U U U a Hp 1
13 14.19 101216L 82 5450 -5.4 H H .15142416U A 14 N HN N.13 U RO.15 U 10 U U 2
14 14.31 20 5 7L 82 5400 -5.6 N N .141118270 A N N MN N.11 U RO.13 U 10 U U 2
15 14136 3A1520L 82 5500 -5,4 N N .151324195 A N N hN H.11 U RO.13 U 10 U U 2
16 A510C2021379SMP MRI MRI 79 UV-1679 P 7NUbtC U U U U a Hp 1
17 14156 IA3445L 80 5400 -5,2 H H .1111111i5 A N H hN H.07 U RO.09 U 10 U U 2
18 A1418CtO1379MSP MRI MRI 79 DV-1679 P 7NU~tC U U U U c Hp I
19 10,44 1J1320L 90 4950 -5,5 H M .06kO0U 44 A H M MH N.10 U O(0.10 U 10 U U 2
20 10,59 tA1216L k2 5300 -5.6 N H .011021178 A M N NH N.09 U RO.12 U 10 U U 2
21 A1418C2021379SMP MRI MRI ;9 DV-1679 P /NGStU U U U U u Hp i
22 11114 ID1826L 88 5400 -5,6 H N .101127201 A N N HN N.12 U RO.13 U 10 U U 2
23 11032 2A 3 5L 90 5200 -6.8 N N .171836132 A N H NM N.17 U RO.20 U 10 U U 2
24 A1720C1021579MSP MRI MRI 79 DV-1679 P 7 bt 0 U U U U a NNPiRAHa i
25 11,33 IJ 2 3L 80 8000 -9.0 N H .083O04 81 A h N NM N.07 U RD "NN U U 2
26 A1720CtO21579SMP MRI MRI 79 DV-1679 P 7 bt v U U U U a NWPgRAHe 1
27 11•37 20 3 4L 80 8000 -9.8 N H .11Z13b 48 A N H HN N.08 U RO.08 U 10 U U 2
28 11.40 3D 4 5L. 8010000 -9,1 N N .1119Jb 75 A N N HM N. H U ROOS U 10 U U 2
29 11.44 40 5 7L 80 8980 -8.2 N N .1222JS 52 A N N MN N.09 U RO.10 U 10 U U 2
30 11.50 50 1 2L 80 8990 -8.2 H N .081830122 A N N MN N.06 U RO.0O U 10 U U 2
31 11.51 60 3 4L 82 9000 -7.6 N N .052133 46 A N N MN H.03 U RO.06 U 10 U U 2
32 11.54 70 1 2L 82 9000 -7.6 N N .081730132 A H N HN H.06 U RO.04 U 10 U U 2
33 11155 80 2 3L 81 9000 -/.6 N H a.e03 5b A h H MN H.09 U RO,09 U 10 U U 2
34 11.58 90 6 SL 80 9050 -7.9 N N .141833 85 A N N "N H.09 U RO.12 U 10 U U 2
35 12.05 IOA 5 *L 80 8950 -8.0 N N .082136 53 A N H MN N.07 U RO.09 U 10 U U 2
36 A1720C202157OMSP MRI MRI 19 UV-1879 P 7 St U U U U U a NwPgRAHc 1
37 12112 IA192bL 82 9030 "8.9 H N .102436 53 A H H Nh N.06 U RO.08 U 10 U U 2
38 A2329CA0310795YR MRI MRI 79 DV-1619 V 4St B be -e.7 U U a Of 1
39 09.46 10 3 4L 71 8000 -6.4.4112.4e1421351 A N N MN N.40 U RO.43 U 10 U U 2
40 09.49 2A 2 3L W0 /630 -. 0.1212.121221180 A N N NH H.08 U RD X U 10 U U 2
41 10.00 30 4 5L 82 1660 -6.,.2212.e513213b0 A H N gh N.20 U RO.20 U 10 U U 2
42 10,03 40 912L 82 7660 -. 4.2712.3316332bb A h H 9H N.25 U RO,30 U 10 U U 2
43 10.12 5A dilL 82 7500 -5.3.2612.2b1321283 A h H NM N.20 U RO.24 U 10 U U 2
44 10,26 6E1318L 82 7600 -5,3.2112.241421280 A N H Nh H.15 U RO.19 U 10 U U 2
45 10039 7E 1 11. 30 6900 -4.1.1112.041018139 A N- N XN N.04 U RD X U 10 U U 2
40 10.40 SA I tL 90 6200 -2.7.041R.0D 710119 A N H ON N.01 U RD X U 10 U U 2
47 A2022CA022079MSP MRI MR] ;9 DV-16?9 P #ht C U Ui U U a *INNkLa I
48 13935 ID *12L U8 2750 -2.5 N H .1719J3132 A N N NH H.20 U RD X U 10 U U 2
49 13.43 20 819L 88 2060 -2.8 N .1b1424191 A N N MN N.17 U RU X U 10 U U 2
50 13s50 3A 2 3L 89 2600 -2.8 H N .071941tt A N M MN H.08 U RD X U 10 U U 2
51 16142 052290oWA MRI MRI 80 FR-1766 P 0 Uu bUJ5 00 100 U MP 05FCI 1
52 16142 IA 3 9LIO10000-11.0.32JW.,3221 UlO V N N NM N N N N N N H U U 2
53 17t09 2A 6818175 8000 ",U0.05JNW.9 II bU b N N N N N Nh N N HN U U 2
54 17.17 3A 412L175 7800 -7.5.10JW.17P1 U 56 f N N MN N HN N N N H N U U 2

11t111111112222222 2229333333333J4444444444555555555566666S668777 77777778
1234567890123456/990123456789012345689901234567801 23456789012345678901234561890
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TABLE A-4. IHL HEW SUPERCUUI LU ULOUD 0ATA BASE (Continued)
UDto File No. lu

----------------------------..ard Column No. ------------------------------ - -.-------

11111111112e22•22333333333344444444445555555555666666b666777777778
12345679901234567890123456789012345 97 1234567890123458789012345678901234567B90

Pec.
No. C.ra kPocord) Uontonlm
1 17,03 052380wWA MRI MRI 80 FR-1166 P U Uu 5 U U U U mP U 1
2 17o14 LA I 3L0W) 8800 -U.4.3BJW.4619 U182 F N N NH N N MN U L N ki U 2
3 17,17 2A 2 6L1/5 9700 -7.5.45JW.4b1w U197 F N N NN N H H N H N N U U 2
4 17120 3A 2 6L170 8900 -7.2.23JW.2417 UlbO F N N MH N N N N N N H U U 2
5 17i21 4A 1 31.190 8700 -7.5.69JW.44i7 UL49 F H N NN N N N H N N N U U 2
6 17131 58 4121.175 7400 -4.5 X JW.3216 U254 F N N NN H N N N N N N U U 2
7 1713l GE 3 91175 7700 -J.2 X JW.1114 U193 F N H NN N H N H N N N U U 2
8 17,37 7A w 61t75 8300 -J.5 9 JW.Ob13 U132 F N N NM N N N N N N N U U 2
9 09t16 0401S0oKS MRI MRI 80 FR-1766 P326tbcO U U U U c LaFINLe 1

10 09i16 10 18L175 9000 -9.3 N N IJ.1 UIlS F N N NN N N N N H N N U U 2
11 09t23 20 3 9L175 9200 -8.5 N N .2616 U259 F N N N HN N N N N N M U U 2
12 09i.2 2A I 3L190103U0 -9.2 N h .141b U145 F N NH H N N N N N N U U 2
13 09e29 3X 2 GL11511100-10.5 N H .0524 U 36 f M N NH N N N H N N N U U 2
14 09e31 40 2 6L17510100-10.5 N .0826 U 48 F N N NH H N H N N N N U U 2
15 09geZ 50 1 3L1t010300-10.3 N N .29!5 U195 H N MN H N N N N N U U 2
16 09,33 6J 2 61.19510200-10.4 N N .0994 U 50 F M N MH N N N N N N N U U 2
17 09s36 7A I 3L80G10000 -9.6 N N .0621 U 27 F H NH H N H N N M N H U U 2
18 14s13 040180cHO MRI MRI ksO FR-1066 PI321tSec U U U U a m0'NWLa 1
19 14t23 IE 41IL165 7400 -4.4.IOJW.1215 UI/G F N N NH N NH N N N N N U U A
20 14o29 2A 2 61•L)5 7000 -4.2.0JW.0200 U1bP F N N NM H N N N N N N U U 2
PJ 14s52 3P N NPI5 6800 -4,5,1OJW,1b5l UIV F N N NH N N N N N N N U U 2
22 14t53 4P H NP155 6300 -J.WUlOJW.1214 U143 F N N MH N H N N N N N U U 2
23 14o54 5P N NP155 5800 -2.6, 1JW.0914 UI30 F MN NH N N M N H N N U U 2
24 14156 6H 4111160 6500 -4.0,13,IW.O91b U154 F N N HN N N N N N N U U 2
25 15,01 7D 3 811O 6600 -4.3,1bJWO11 UII1 F N N N N N N N N N U U 2
26 15,03 SA 2 6L170 6500 -3.6.IJJW,0307 U253 F N N NH N N N N N H N U U 2
27 00o42 123179wCR HkI MRI 00 FR-1739 P 7?S U bW -4.0161 U mP 3WOWt&f 1
28 00,42 IA 61/1165 9100 -4.6 H N .232 U 19 F N N NH N N N N N N N U U 2
29 00a51 26 1 31.190 9900 -b.0 N N ,31J1 U 45 V h N NH N N N N 14 N N U U 2
30 00,52 3A1030L1t0 9900 -4.5 N N .102W U 16 F N H NN N N N N N N U U 2
31 01,07 4J I 3U16511900 -5.9 H N .08RV U IJ F N M NH N N N N H N N U U 2
32 01e10 5E 2 61I18511400 -1.5 N N .10J0 U 15 F N MN N H N H H N N U U 2
"33 F372 010200PAC MRI MRI 80 FA-1739 P 71t 0 55 U 130 U mP U'.Ff I
34 13s48 IP N NP13011000-10.6 H N .0215 U 22 F M H H H N N N H N N U U 2
35 13v49 2P N NP13111950-13,0 N H .0620 U 21 F H N NH N N N N H N N U U 2
36 13e50 3P H NP13512550-14.2 H N .1322 U 4ý F N N HN N M N N N H N U U 2
37 13,51 4J 3 9117519900-14.4 N N ,3926 U 22 F h H NH N N N H H N N U U 2
38 13157 5J 2 6LI1512700-14.9 N N .2634 U 32 F N N HN N H N N N N N U U 2
39 14,02 6J 2 6L19012000-15.0 M N .2033 U 27 F h N NH N M N H N N H U U 2
40 14,04 7J I 3LI8012900-14.8 N H .2934 U 29 F H N NH H N N N H N N U U 2
41 14,06 9J 2 SL19011500-13,/ M N .1225 U W4 H N MH N N N N H N N U U 2
42 141ll 9J 1 3L17012700-14,0 N N .0617 U i0 F N N NH N N N N H N N U U 2
43 14117 10J 2 SS1981300-15.9 N H .1633 U 29 F H N NN N M h M N h N U U 2
44 14,31 lID 2 6L19011600-15.5 N N .0929 U iI F H N NH N N H H N N N U U 2
45 14033 12D 3 9116512400-14.9 N H .5433 U 56 F H H NH N N N N H N N U U 2
46 14137 13H 514L17011700-15.3 N H .1324 U 65 F N H NH N H N N N N N U U 2

1I11111i1192222222t32aJJ.3JJ3334444444444555555555"ssisesee7777t77777
12345679901234567690193456769113458/I901*3456/S901334567690123456?89O1334567390
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FAOLE M~-4, lHf. 1EW SUF-ERC:0ULED LULUD DATA SASE (Continued)
Untat File No. I/

- - L-kard lialumn N'o. -

123456718901234%/18901?34',3b7890145678901234b678901234'6,6789O123456709012345S?990
Rec.
No. Gard (Record)J Uontenti

I F377 020te0~wWA MRI MRIi UO FR-1739 P b9t C 50 00 12810O.5mP *)4FWf 1
2 l1045 IA 412L18010300 -6.2 N N .11213 U 18 F " N NH N N H N h N N U U 2
3 11.16 2A 1 JL188 9900 -5.7 N H .0H27 U 13 F N N 'NH N N N tN H N N U U 2
4 11036 3P N NU200i22I00-10.2 N M .112e U 44 F N ti MN N N H N N H N U UI 2
% 11.37 0P N HU20011000 -7.5 N N .Obe? U X0 F N hN NH N N N NH N N U U 2
6 11037 5P N "U20010200 -5.1 N N .012J U 35 F N N HN N N N N4 N N N U U 2
7 11068 6P N N4UISO 9100 -3.8 N N .0524 U 15 F M M MN N N N N M N N U U 2
8 11142 7J) 3 9L180 9900 -4.4 N N .1ýkJ U 45 F N N NH N N N N M N N U U 2
9 11,49 &A 3 SLI75 9900 -2.4 N M .1725 U 37 F N M N HN N N N H N N U U 2

10 F381 021400FLO MRI MRI 80 FR-173to P MUrLnU140 -1.0 U U Mm OA&ELabSCf 1
It 11101 10 3 OL15514900 -9.0 N N .5023 U108 F N N NM N N N H N N N 0 U 2
12 11,05 2.0 1 3L15015100 *-8.J N N .3421 U100 F N H NN N N N N N N N 0 U 2
13 11,06 2bO3 I 3LI5515100 -7.6 N N .67?5 U144 F H N NH N N N N H N N 0 U1 2
14 t1t07 20.) 1 311601520 -5.6. N M .8521 UJ8u F M N NH N N N N N N N 0 U 2
15 11,12 3H I 3116015200 -3.9 N N kihJl U11U1 F M N NN N H N N N N N 0 U 2
16 F39la 021460WA MRI MRI 80 FR-1139 P M~b U0908444 U U Mm 4A&ELa&SCF I
17 11,49 4J) 515L.18510100 -0.4 N N .2630 U 44 F N N NH N N N N N N N P~ U 2
18 11,54 SA 2 8L19510100 -0.1 N N .4026 U 73 F N N NH N N N N N N N R U 2
19 10,57 052280oWA MRI MRI 80 FR-I #68 P 0UU '%E35 00 100 U OPP MSFCt 1
20 10157 IA.3 11175 U300 -7.8.9OJW. 7792 U236 F N N NHM N N N N N N N WS U A
21 10.59 2A.3 165 8300 -7. 7,42JW.SbZ3 U1IQ H N M N N N N H N N N MS U 9
22 10M5 3A.3 11.161 9100 -6.8.68JW.OW23 UR22 F N NH H H N N N N N N 14 S U 2
23 11,00 4A I 3L174 9100 -5.7.b6J14.G02J U186 F N N N H N N N N H " N MS U 2
24 11.02 5H4.3 11163 8000 -4.2.69JW. 7223 MUS2 F N N MN NH N N H N NH N U U 2
25 11,27 6A.3 1LIS51U0t0-10.to N JW.312!1 1209 F N MN H N N N N N N H 0% U 2
26 11.29 7A.3 1118-310000-10.2 4 .J4. 1418- U196 F N H M N N N N N N N M MS U 2
27 11.30 19H.3 111801020 -9.8 W4 JW. 1215 1)212 F N N N N NH N N M N N M S U 2
28 12,2 9A.3 1118711900-16.8 X JW.65ka U)155 F M H N N N N N N N N N 0S U P

*29 1f2.2 10A.6 2LIS411800-15.1 X JW1.7025 1)130 F H N M N N N N H H N N MS U P
30 1230 11A.3 1119011100-13.1 X JW1.5923 1)113 F NH N N N H N N N N N I S U 2
31 12031 12A.3 1117711800-1R.9 X JW.5'23 U130 F H N N NM H N N N N N 0S U 2
32 21234 13A.3 1119211600-13.7 X JW. 77k4 1)21/ H N N MN N H N N N N S U 2
33 12038 140.2.G1170111100-IU.5 X JWI.lk4 UJbS h N N N N N N M N N N MS 11 2
34 12.37 15A.6 2119011300-13.0 X JW1.304 1)53/ F " N N N N N N N M N N MS U 2
35 11126 052480AST MRI MRIE 80 FR-1d66 P OCO 6 U U U U mP EWPqA~a I
36 11,26i IA.3 11172 1801) -4,.b.UJWlIk2 UMbP F H N N N N N N N H N N U U 2
37 l127 MO. 21180 7700 -4,.35JJW.5021 U)140 f M " N N H H N N H N N U U 2
36 11,28 3A.6 2L.178 /900 -4.3.30A1.5321 1)139 FH N H N N N N N H N N N U U 2
39 11129 4A.3 11173 1900 -4.1.55JW.9021 U)245 F M M N N N N N N H N N U U 2
40 11031 5A.3 11113 7500 -3.13.44Jd. 7321 U200 F NM N N N H N N N "N H U U 2
41 11032 GA.3 11171 7300 -3.8.26J14.41Uu UlbU F N N N H N H N N H NH U U 2
42 11033 ?A.3 11159 /800 -3.9.47JWa.7b21 1)188 F M N M N N N M N N N H U U 2
43 11,38 8A.3 11160 7300 -4.0.54J14.8#21 1)29J F M H N N N N N N N N H U U 2
44 11.40 SA.B 21178 7300 -3.9.31J14.5091 UM15 F N N H N HN N N N N N U U 2
45 11141 10A.3 11179 '1300 -4.2.J.3JW.4520 U18O F M N H NH NM N N N N H U U 2
46 11,42 11A.3 11181 78300 -4.8.6OJW.7221 1)190 r N N N H N H N H N N N U U 2
47 11.43 12A.3 11155 7300 -3..b.JJW.B?le1 WOO0 N MN N M N HN N NH N U U 2
48 11.48 13A 3 91165 1200 -3.0.34JW.6492 1)119 F N N H N MNH N N H " H 1) U 2
49 11.52 14A 2 61160 1600 -4.8.60J14.6592 U)160 F N H N N N H N N N H H U U 2

111111i112g2g22222223333J333JJ3444 44444455555555556S666S6S6677777777778
123456'78901234567S9012345S1SO012345678V00234b6PSSOI 23456789012345671901234567690

A- 29



TABLE A-4. IPIE NEWM $UPERUOOLI:.U ULUUU DATrA BASE (Continued)
Date File No. 18

-- -- -- - -- - - -- -- - - Card Column No. --- - - - - - - - - - - - - - - - - -

111111111 12123e22;3333 33333444,44444445555555555666b666666677777777778
1234567890 123456789012,345b78)901234561890123456?890123456789012345678901234567890

Rec.
No. (eara Cecord) Content%
I rloudI 1203S0cLM UWY Priy Comm 5/81 5 b M55cC 16 -7.3 39-10.8 cP~p,LeCCdCOLM, 1391
2 13153 AlJ 822L157 3460-10.6.20J14.311317131 F .8.060. MM N Be RO m N CS U U 2
3 14.29 63J 412LI63 2410 -B.4.OSJW.0it012132 F .6.19*3 MN N 3c RO m N CS U U 2
4 15001201P N MP155 Z590-10.b.1,JW'. 1814 mlU9 F .3 0 0 MN N U RO.09 N CS U U 2
5 150048C2P N MP157 3050 -ts.9.19JW. 1814 m145 1-.5 .1 1 MN M 06c NO.17 N CS U U 2
6 150124C3P N NP152 2615 -9.0.1IJW.1(Jl1 m144 F .7 .1 1 NM N 154c RO.13 N CS U U P
7 150k1BC4P N NP145 2295 -8.2.OJJW.04 83 m123 F .9 .2 3 MM N 02a RO.06 N CS U U
a 15o31SCsP N HP149 2930 -9.0.1?JW. 1612 m153 F .5 .1 0 MN N w~a RO.17 N CS U U
9 150336C6P N HP150 3235 -9.7.16JW.161.4 m128 F .8 .1 0 NN N 06c RO.17 N CS U U
10 150400C7P N HP139 3870-10.O.?5JW. 2416 m122 F .8 .1 0 MNH N w~c RO.26 N CS U U 2
11 15s26 03D 1 21.166 2945 -8.8.05JW.0J 9 m144 F .4 .1<1 MN N 4c RO m N CS U U 2
12 15,27 D40 3 9LIGI 2940 -8.7.11.1W. 141214143 t3. .1ý1 NM N 5c RU m N CS U U 2
13 15314SElP N NP163 2670 -8.).12JW. 1?10 m214 F 1 .J 3 MN N 06c RO.13 N CS U U 2
14 153224E2P N NP164 2140 -.i.9.09JW.Ob 1 m205 1 .4 5 NM N 03c NO.09 N C$ U U 2
15 153254E3P N NPI6S 1680 -7.3.OIJW.0,3 b m2J8 F 1 .3 2 MM N m2c RO.05 N CS U U 2
M 1 CloucI2 12O380cL' UWY Priv Comm 5d1ta S 6 IN5a9I16I-7.3 35-10.5 cPHp ILeCidCOLM, 1351
17 14,02 A20 2 5LI66 3460-10,4.29JW.2S13 m244 F .6.05<1 MNM N15C RD m N CS U U 2
18 14.04 A3A 2 5L163 3440-10.5.ISJW. 1110 ml75 F .0.01<1 hN N 4c RO m N CS U U 2
19 15t20 DIJ 1 2L170 2945 -9.3.07JW.03 b 9190 P.1 0 0 NM N 0 RCJ.02 N CS U U 2
20 15.22 D2J 1 2L158 2925 -9.1.0/JW.04 1 9147 F .1 0 0 MN N 0 NO.01 N CS U LI 2
Z1 Cloud3 120380cl-M UWY Priv Comm 5181 S 6 wScU 16 -7.30330-9.9 cP Hp,L@CldC:ULM,191
22 14135 040 1 41166 2410 -9.6.03.1W. 05 811125 F .5.1503 MN N tic NO.07 N CS U U 2
23 14137 95A.6 k1163 2420-10.i.O2JW.0J3 /10134 F .4 .141 NM N (Ic RO.05 N CS U U P

*24 153554E6P NNP134 1550 -7bOJW.02 5m270 F .8 .2ON MN 0 ROO N CS UU 2
25 15361,20P N NP128 2015 -8.5.01JW.04 6 m284 F .5 .2 1 MM N 0 NO.03 N CS U U 2
26 153642E8P N NPt39 2525 -9.?.OSJW.07 8 m224 F .8 .1 1 MN N (ic NO.06 N CS U U 2
27 1'%137 EbA Z b1162 2925 -9.7.09JW.04 813131 F .3 0O.1 NM N 2c RO.08 N CS U U 2
28 CloudI 121080clM UWY Priv Comm 5181 S 6 Sc 9522 0-83 5O-14.OcP HpSK4FCI .150 I
29 15s35 AiJ 3 71159 4S330-14.1.34JW. 2710 .460 F .8.14 0 MN N ge RO.25 N CS U U 2
30 15t39 A2J.8 21.158 4870-14.1.29.1W. 2510 m450 F .7.1 0 NM N ?c RO.22 " CS U U 2
31 15143 A3A.8 21159 4920-13.6.32.1W. 2410 m470 F1.4.z5(l MN N 7c RO.25 N CS U U 2
32 Clouc12 121080eLP UWY Priv Comm 5/til S 6 be & 23 -8.9 46-13 4cP Mpw4FCf,146 1I33 15473081P' N 14SI58 4555-13.3.20.1W. lb 9 m384 F .3 0 0 MN N ;So RO.10 N CS U U 2
34 15481082P N NSIb2 4050-12.1.34JN.430~ m5b3 F .2 0 0 NM N 06c .3.31 N CS U U 2
35 1549 84J I 3LJ58 3860-1'.0.09.1W.06 7 m238 FI.4.2 1 MNM N3c NO.07 N4 CS U U 2
36 15.51 B6E 9231154 3800-11.9.Z1JW.2!0 9 m513 F1.6.3 m AN N Sc RO m N CS U U 2
37 160106679' N NS154 3280-11.0.08.JW.12 8 m508 F2.2.6 12 MN N w2a NO.14 N CS U U 2
3R 16013088P N NS160 2785-10.0 0 .JW.05 b m410 02.0.7 9 MN N 92c RO.07 N CS U U 2
39 1602189BSP N NSIGO 2445 -9.2.02.1W. 02 5 m16.3 F1.9.5 8 MM N Oc RO.02 N CS U U 2
40 IOD536C1P N NS140 2515 -9.6 0 JW.02 6 m208 F2.1.5 3 MM N Oc NO.04 N CS U U 2
41 16060C2P N MS149 3045-10.9.11MW.09 7 m575 Fl1.5.4 0 MN N w3c NO.13 N CS U U 2
42 16.06 C4E £151155 3330-11.-3.22JW. 21 Id m560 F .7.2 0, MN h Gc RO m N CS U U 2
43 16,t3 C6E 3 7L155 V795 -9.1.e3JW. 16 U m590 P1.0.2 2 MM N Sc RO m N CS U U 2
44 161624C7P N NP165 2395 -8.0.14JW. 07 6 m471 F1.4.3 *2 MN N w3c RO.11 N CS U U 2
45 CloudI L21380MK0 UWY Priv Comm 5/81 S 6 Sc U 44-15.4 56-17.4cA MpOGFFmCf,156 1
46 Iki3954A1P N NP172 4475-i5.5.uSJW.0~i i m.10 F1.1 .3 0 MN N 0 RO 0 N CS U U 2
47 164042A2P N MP166 5025- 16.2.28JW. 2413 m204 FI.2 .3 0 MN N MI5aRO.20 N CS U U 2
48 164136A3P N NPIS6 5545-17.4.4LaJW.3815 m201 F1.0 .2 0 MN N X NO.28 N CS U U 2
49 16483691P' N NPI78 5335-11.6.113W. 1e13 mIllS P .7 .2 0 MM N wSO RO.09 N CS U U 2
50O 16.49 93E 4111.166 4745-16.1.07JW. 0910 m155 Fi.5 .4 m MN N 3.4cRO m N CS U U 2
5.1 Cloud3 121380OMKO UWY Priv Comm 5/81 S b be 0 41-14.55050-17 cA HpOOFFmCt 1
52 190754CIP H MP164 4070-14.7.09JW. 05 8 m204 F1.3 0 1 MN N MI3c NO.02 N CS U U 2
53 19.09 C36 5141171 4730-15.9.lJjI. 1210 m181 F .9 e2 m NN N 4.3cRO m N CS U U 2
54 1w,14 C4J 2 I1171 4715-15.6.073W. 05 N ml4to F .4 .1 m MN N 2.5aRO m N CS U U 2
55 18.193 C5%3 2 51174 4730-15.5.093W. 1010 m157 F .18 .1 m MN N w4c RD m N CS U U 2
SG 18122 C6.) 1 41175 4720-15.2.OSJW.04 7 .165 F1.2 .2 2 NNMN J.OaRO m N CS U U 2
57 18.23 O7D 1 41172 4710-15.1.I2JW.1111 .159 F1.5 .4 3 MM N 7c RO m N CS U U 2
58 1825 CBA 3 81168 4706-14.8.24JW.2313 m183 F1.J .3 m MN N l2aRO m N CS U U 2

111111111122222 22 2 223333-33333344444444445555555555666666666677 777 7 777 78
1234567890 123456799012345678901234567890123456?890123456789012345678901234567890
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TABLE A-4. IHL HLW SLUF~kGUULLUJ CLUUU DrAfAtHAbE (Continued)
Data File No. 19

---------------- CadolmNo---------------------------------------CadCkm o
111111111 1222e222a2233J333J33444444444455555555S5566666666667777777717U

123456789012345678901234567890123456789012,34567890123456789012345678901234567990
Rec.
No. Card (kecord) Contents
I Cloud2 12138OcLM UWAY Priv Comm 5/81 S 6 Sc 8,,36 U 4450-15 cA HpWI6FFmCf i
2 17s03 B5J 1 21.166 3720-13.8.03JW.04 9 m 94 F3.5 .7 4 HN H 0 RO H CS U U 2
3 17.05 SOD 3 81164 3725-13.4.13JW.1l10 .211 F3.0 .8 m HN H 4.SoRO M N CS U U 2
4 17308 B7H 3 9L169 3710-14.O.08JW.05 8 mIJO FV.1 .5 m NH H 2.3cRO m N CS U U 2
5 17e12 68J 3 9LI67 3705-14..3.171W. 1411 M205 F1.6 .3 m HN M 5.OcRO M N CS U U 2
6 17116 89J 1 3L172 3685-.4.7.U6JW.09 9 m140 F .5 .1.4 NH N 03c RO.07 M CS U U 2
7 17.17 10J.9 2L170 3695-14.6.14JW. 1410 m174 F .4 .1.3 NH H wjo RO.09 H CS U U 2
8 1'/e23 IIJ 1 4LI70 3695-14.6.O5JW. 0910 M142 F1.1 .2 1 HNH N05c R0.08 N CS U U 2
9 71725 12J.7 21.1.74 3715-14.5.16JW. 1511 m197 F1.0 .1.7 NH H 04c RO.13 N CS U U 2

10 17.26 13J 2 6L170 3705-14.3.16JW. 1511 M231 F .8 .i'~ NH H SIOcRO m H US U U 2
11 17s28 140 2 8LI69 3715-14.1.17JW. 1611 m247 F .9 .1 m NH H Y.6cR0 m H CS U) U 2
12 17.31 150.9 3L173 3700-14.0.O6JW.04 9 m 98 F .6 .1.3 NH N 03c RO.03 h CS U U 2
13 17v32 16J 310L167 3705-13.6.15JW.1610 m2bO F1.2 .2 m NH M 6.5cRO m N CS U U 2
t4 17036 17J 3 81172 3695-13.9. 16JW. 1411 M227 F .8 .2 m NH N 05c RO wm N CS U U 2
15 17.39 1SJ 2 5L168 3710-14.1.14JW.1511 m2JG F .9 .4 m NH H 6.5oRO m H CS U U 2
16 17.41 J96~ 310L169 3740-13.7.11JW.1010 mI95 F1.8 0 m NH H b.OcRO m N US U U 2
1) 17m45 20J.9 31169 3700-13.3.O8JW.09 9 .204 F .9 0 1 NH H 44c RO.05 H CS U U 2
18 17s49 210 1 3L170 3710-12.5.15JW. 1611 m210 F3.6 013 HN H 06c RO.10 N CS U U 2
19 17M5 22A 1 4LI71 3705-12.7.O4JW.05 7 m19k F2.5 0 7 NH H 02c RO.06 H CS U U 2
20 CloudI 121680cLt4 UWY Priv Comm 5/81 S o St 1105-19.0117 -21 oP Ho I
21 14o16 A30 1 4L18411030-20.3.O8JW.0410 m 60 F .2 0 0 NH N <1c RO m N CS U U I
22 14.18 A4J I 5L18311010-20.0.02JW.01 7 m 44 F .2 .1 0 HNH N (l RO m H CS U U 2
23 14.21 A5.J 311L18611565-20.9.OSJW.02 8 m 71 1 .8 .3ý1 NHN M 0c RO m H US U U2
24 Cloud2 121680dLM UWY Priv Comm 5/81 S 6 St C 40-10.7 58-13.6oP Ho,WI'SS 15
25 14494281P H NP168 5650-13.8.2bJW.2515 .134 F1.3 .2 0 N HN 7.6cRO.20 N CS U U 2,
28 14513682P N HP163 5165-13.2.27JW.2213 m190 F1.8 .3 1 NH H 7.6eRO.20 H CS U U 2
27 14531283P H NP159 4635-11.7.1SJW.1712 .188 F1.S .2 1 NH H 6.OcRO.15 H CS V U 2
28 14550664P H HP165 4155-10.Y.OJJW.01 5 ml?4 F1.5 .31,3 NH H <1c RO.02 H CS U U 2
29 15.54 DIO 2 61166 5500-12.7.34JW. 2813 m241 F4.0 .8 e NH N 7.ScRO.31 H US U U 2
30 15t56 D2J 3 9L170 5460-12.8.20JW. 1614 m117 F1.8 ..3 m NH N 6.OaRO M H CS U U 2
31 16M0 D3.J 2 6L172 5455-12.5.1OJW.1415 m /8 F2.0 .5 m NH N 7.OcRO m N CS U U 2
32 16.02 D40 2 b1176 5450-12.5.I3JW.1114 m bb P1.8 .4 5 NH H 5.OoRO m H CS U U 2
33 1IS0 D5G 2 51174 50lS-11.B.22JW. 1913 .112 F1.IR .411 NH H 7.2aRO m H CS U U 2634 16.06 D60 2 61168 4915-ii.4.28JW.2412 .267 F1.8 .310 NH H 9.40RD m N CS U U 2
35 16.09 D7E 3 81167 4970-i1.5.39JW.3512 m371 F2.2 .121 NH H 9.OaRO m N CS U U 2
36 16#12 080 2 4L166 4445-10.6,.22JW.2212 .238 F1.9 .430 NH H 6.3oRO m N CS U U 2
37 16113 D9E 2 51186 4445-10./.I6jW,0612 m 68 F2.3 .624 HNHN 5.3oRO m H CS U U 2
38 16.1 120 1 21175 4025 -9.8.0/JW.02 8 m 76 F?.5 .51.3 NH H 02c RO.18 N CS U U 2
39 16s17 13A 313L11/2 3940 -9.6.13JW,09 9 m201' F2.2 .4 m NH N 4.3oRO m H CS U U 2
40 Cloud3 121680cLM UWY Priv Comm 5/81 6 6 St 1008-14.7 89-17.JcP HaWkI89 i
41 153124CIP H HPI81 8925-17.1.08JW.1210 m199 F .7 0 0 HNH N Ic1RD.07 N CS U U 2
42 153224C2P H NP177 8230-16.3.03JW.02 6 m1dk F2.0 .7 6 NH H 0 RO.03 N CS U U 2
43 15.36 C4A 3 91L178 7970-1S.G.O1JW.02 8 .140 F1.4 .3 m NH N <lcRO.03 H CS U U 2
44 CloudI 121990OLL UW%' Priv Comm 5/81 tb60 St 00.5 U 0850-13 c WkUf2FSmCfSri851
45 18.34 AlO 412L182 7595-11.8 X JW. 0513 mi 39 F2.4 0 m NH H 4.3oRO m N CS U U 2
46 18.38 A20 1 31174 7610-11.2.05JW.1214 m 78 F5.6 0 50 NH N 6.8cRO.4 N CS U U 2
47 18039 A30 2 71.171 7595-11.2.15JW.g1lib .103 F9.2 .1 m NH M 8D.4cR0 m N US U U 2
48 18.41 A40 1 31172 7585-11.1.07JW,0813 m btP f1.8 .1 9 NH H 5.5oRO m H CS U U 2
49 18t42 A5G 1 41-176 7600-11.4.13JW.1413 .127 F1.8 .1 m NH N 6.5cRD m H CS U U 2
50 1844 A6G 1 31171 7585-11.5.17JW.1913 .115 F .8 0 MNH H 7.6oRO.19 H CS U U a
51 1945 A7G 1 3L170 7600-11.4.kJJW.2513 .228 F .3 0 2 NH H 7.ScRO.25 H CS U U 2
52 18,46 ASD 2 5LI169 7575-11.3.1IJW. 1311 .159 F3.3 0 m HNHN 5.3oRO m N CS U U 2
53 18.48 A9D 4111175 7610-11.4.OSJW.08 9 .200 P8.3 .260 HN H 5.OcRO m H CS U U 2
54 M852 100 2 61175 7595-11.9.lhJW.1913 .173 F1.5 0 a N4H N 7.OaftO a H CS U U 2
55 18.54 110 2 SL172'7600-12.J.14JW.1915 .106 P~ rb 0 m NH N S.7cR 0 MH CS U U 2
50 1M56 120 1 41171 7G15-12.9.IOJW.1617 m.69 F1.6 0 m NH H 6.0oRD.17 H CS U U 2
57 18.e58 13J 3 91171 7615-13.0.06JW.0916 m 37 F2.1 0 m NH N 5.OoRO m H CS U U 2
58 19.03 140 1 41174 7615-i2.2.OBJW.0919 m 25 F1.9 0 m NH H 7.OaRO.11 H CS U U 2

1111111111222222222233333333334444444444555555555566666660667777777 7778
12345679901234567890 1234567890123456789012345678901234567890 12345078901234567890
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FABLF A-4. THE N•.W SUPERCUOLED ULOUD DATA BASE (Continued)
Unto Vile No. 20

----- ---. ------------.....- Uard Column HN . -
111111111122222222 223333303JJ444444444455555555556666666666777777777 78

1234567890123456789D 245b78•Ul2345678901234567890123456789O12345679991234567890
Rec.
No. Card (Hecordi Contents

I Cloud2 I2198OLHX UWY Priv Comm 5/81 S45 St C IL-10.1ý86 U c WkUf2FSmCf I
2 19s20 15E 3 8L165 8520 -9.3.01JW.115 m 74 F7.4 .1 m NN N 6.6cRO m N CS U U 2
3 19240016P N NP178 8010 -8.0.03JM.0914 m 61 F4.3 .120 NH N IN cRO.15 N CS U U 2
4 19243617P N NP182 7515 -9.6.07JW.1112 m130 F9.4 .425 HN ( <3 cR0.18 H CS U U 2
5 19250G18P N HP179 7105-11.6 0 JI.01 7 m 42 F7.3 .327 H N <1 cRO.06 N CS U U 2
6 21M22 440 514L177 7575 -9.8.03JW.0410 m 61 FJ.0 0 m NH H 3.40R0 m N C5 U U 2
7 21s27 45E 3 9L175 7570-11.2.06JW.0712 m 83 F1.5 0 m NH N 6.0aRO.09 N 05 U U 2
8 Cloud3 121980LHX UWY Priv Comm 5/81 640 bt 8 55-lu.7 61-11.1a WkUf2FSmCf 1
9 19264219P N HP170 6035-11.1.0(JW.05 7 me18 F1.1 .1 1 HN M <1 cD0.02 N CS U U 2

10 19v27 20A I 3L164 5555-10.3.05JW.05 9 m139 F2.1 .1 m NH N (1 WRA.S N CS U U 2
1i 19321821P N NP158 5505 -9.1 0 JW.U1 i m101 V.k 0 0 NN N 0 RO 0 N CS U U 2
12 19324822P N NP154 5995 -9.3.04JW.04 7 mE24 F .1 0 0 HNH N 0 RO.01 N CS U U 2
13 Cloud4 121980LHX UWY Priv Comm 5/81 S50 St C It -8.1 94-11.4c WkUf2FSmCf,Sri941
14 19344823P N HP153 7900 -8.5.0kJW.02 7 m147 F1.4 0 7 NH H 0 cRO.03 H CS U U 2 V
15 19352424P N NP158 8290 -9.2.06JW.0911 mI20 F .6 0 0 NN h 2eRO.11 N CS U U 2
16 19355425P " NP157 8745-10.2.13JW.,014 m141 F4.4 0 7 NN N 38 cRO.22 N CS U U 2
17 19362426P N NP154 9270-11.3.12Ja.2816 mik8 Fl./ 0 5 NH N IlOcRO.28 N CS U U 2
18 19M47 276 1 3L184 8590-10.0.07JW.1513 m122 F .4 0,1 MN N 8.6cR0.09 N CS U U 2
19 19#48 28D 1 3L177 8540-10.4.07JW.1611 m19J F .1 0 0 NH N 8 cRO m N CS to U 2
20 19052 29E1748L176 9460-11.7.O9JW.0911 m116 FI.? .1 m NH N 4.5cR0 m H CS U U 2
21 Cloud4o12180DHT UWY Priv Comm 5/81 b38 bt U Ui-11.4 93-11.9a WkUf3FSmCf,Srl931
22 20M21 30D 3 WL190 8550-11.6.09JW.0611 m 87 FI.0 .1 m NH N 2.5aRO m H CS U U 2
23 2023 31E 514L184 8535-11.1.03J'I.010 m 91 F1.4 .3 m NH H 3.5cR0 m N CS U U 2
24 20353033P N NP209 9330-10.9.14JW.1112 m113 F1.1 .1 2 NH N M7 cRO.14 N CS U U 2
25 20361834P H HP201 9030-10.4.06JW.0612 m 81 Fe.? .113 NH N MS cR0.07 N CS U U 2
26 20.38 35E 411L102 8505-10.5 0 JI.0410 m 8 1-1.4 .2 m HNH N 1.3cR0 m N CS U U 2
27 20t53 4001337L175 8525 -9.6.OIJW.0913 m 6? F4.9 0 m NN N 5.OcRO m N CS U U 2
28 Cloud5 121980AK0 UWY Pryv Comm 5/81 544 St BwbZ-10.3 G0-11.8a WkUf2FSmCf,SrSl01
29 21414247P H NPIBB 7100-10.6.01JW.01 6 m 67 F 0 0 0 HN h 0 cRO.01 N CSS- U 2
30 21422448P S HPI6S 7S05-11.5.03JW.OblO nm V2 F .3 0 0 NH N U RO.03 N CSS- U 2
31 21425449P H NP171 7930-11.9.05JW.0713 m b4 P .2 0 0 NH N U RO.07 H CSS- U 2
32 CloudS 121980AK0 UWY Priv Comm 5/81 550 St C 62-13.3 79-12.8c WkUf2FSmCfSrI791
33 21464850P H NP202 7880-12.8.I8JW.2215 m138 F .8 0 1 NH N 014cR0.17 N CS U U 2
34 21t47 5101133L179 7580-12.0.I0JW.t717 m123 F3.9 .1 m NN N 7.0ORO m N CS U U 2
35 21M59 52A 618L172 7635-13.2.03JW.0814 m 63 F4.1 0 m NH N 5.6R0 m NH CS U U 2
36 Cloud7 121980CYS UWY Priv Comm 5081 bUs St C 62-13.3 73-14.8c WkUf2FSmCfSr1731
37 22,07 53E 4 SL158 7265-13.6 0 JW.041ii m 47 F2.0 0 m NH N 3.8oR0 m N CS U U 2
38 22140056P N HPI62 6280-13.0.03JW.03 7 m167 Fk.0 .826 NH N U cRO 0 N CSS- U 2
39 22142457P N NP156 6840-14.2.1IJW.1311 m198 Fe.b .529 NN H m6 cRO.05 N CSS- U 2
40 22150058P N NP165 7240-14.8.14JW.1812 m221 F1.5 .4 6 HN N M7 cRO.07 N CSS- U 2
41 Cloudi 122380CDR UWY Priv Comm 5/81 bal bt U 38 -9.6 56 -5.4aP OSmCfWkl45,157 1
42 20.45 CIO 2 5L162 5350 -6.6.llJW.1/14 m108 F .9 0 m NH N 7.5oWU m N CS U U 2
43 20s47 C2A 512L158 5100 -1.9.15JO1.1814 m118 F1.2 0 m NN N 8.0OcR0 m N CS U U 2
44 210012DIP NNHP191 5650 -4.1.04JW.08 9 m109 F .3 0 U NH N <1 cRO.04 N CS U U 2
45 21,00 I)3E 412L164 5250 -7.4.15JW.1715 .90 FIN 0 m NH H 8.0OR0.19 N CS U U 2
46 21,05 3DE 2 7L166 5000 -8.2.14JW.1415 m*90 FOI 0 m NH N 7.5oR0.17 H CS U U 2
47 21s07 D4E 2 5L162 4935-10.1.12JW.121e m159 F2.1 .1 m NH N 7.0oR0.18 N CS U U 2
48 21094OD5P N NP12 4270-10.7.04JW.08 7 m265 F .9 0 7 NH N <1 cRO.01 N CS U U 2
49 211006D6P H NP164 3945 -9.9.05JW.OJ 6 m207 F .3 v 1 NH N <1 cRO 0 N CS U U 2
50 211206D7P N NP150 3910 -9.5 0 JW.01 3 m 90 F2.4 .224 NH N U RO 0 N CS U U 2
51 211224D8P H HP157 4280 -9.9.12JW.11 7 &406 F1.5 0 11 NH N U RO.09 N CS U U k
52 211242D9P N HP151 5000 -S.8..15JW.191b m105 Fi.6 0 3 N" N M6 aRO.17 N CS U U 2
53 21130610P N NptSO 5560 -5.4.O7JW.1214 m 89 F .3 0 0 HN N U RO.11 N CS U U 2

11t111111l222222222233•333J334444444444555555555566B66666677777777779
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A-32



TAE~iuI A-4. 1HI HLiW 5UPHWCUULEU CLUUb UATAb EiAsL (iontinued)
bat~a File "o. 21

lii 11111112222222222.S333J.3333.3444444444445555555555666668666667;7;;;;7?W8
12345679901 234567890123456789012345b7890123456;89012-345678901 2345678901234587890

No. Card (Record) Contents
I Cloudi 010A181dM UWYI Priv Comm 5/81 5 b St C 36-19.5 S5-23.3cA kJ,Wk155 1
2 14,02 AIG 1 3LI82 3975--1). 4. 11JW. UblO M103 F8.43.6 M NHN M54 oR0 mn N CSS U 2
3 14#03 A2D 2 5L173 4010-19.5.11JW.0910 M139 F5./2.9 m HN M 4 cR0 m N CSS IU 2
4 14,05 A3E I 31165 4045-19.9.DSJW.06 9 m128 f/.63.6 mn HNHN 3 oR0 mn N CSS U 2
5 140750A5P N MP155 44!,O-21J.8.1OJW.1J12 m1,36 F18 5.413 HN N 04 cR0.09 N CSS U 2
6 140630AGP N HP154 5025-22.2.l5JW.1V14 m,141 F9,3,3.4 2 NHN 5 4 cR0.14 N CSS U 2
7 140954A7P N NP152 5420-23.1.163W. 1814 mllts Fe.5 .6 0 NN N 04 cR0.14 N CSS- U 2
e 14t15 BIE 2 41.171 5240-23.1.i7JW. 1514 mnIO8 12.2 .8 mn HNHN 3 cR0 M H CSS- U 2
9 14,17 820 717L159 5025-21.8.13.M.1413m 120 F6.42-7 m HN N X RD m N CSS U 2

* 10 14v24 93$ 7201-160 5010-21.6.IUJW.1212 M123 F11 J.8 in NhH NX RD mn N GbS U 2
11 14031 54J 2 5L159 4980-22.1.09JW.1110 .198 F25 5.9 m NHM M X RD m H USS U 2
12 14.33 85J 2 OL162 50k5-22.4.1PJW.1.S1O m222 F35 7.4 mn MN H 04 o m m N CSS U 2
13 14136 8663.7 21.163 5020-22.0.24JW.2211 m2S7 F43 8.589 NH N X RD mn H CSS U 2
14 14,38 87J.6 2L164 5055-22.4.12JW.1311 m176 fkb 5.439 HN N X RO.13 N CbS U 2

1 15 14,39 68A 7181.L16 5015-22.4.133W. 1212 m112 FIB 4.8 mn NH N X RO m H V.55 U 2
16 Cloud2 010781dLM UWV Pv'iv Comm 5/91 S 6 So 0 U U 29-20.ScA U 1
17 15v47 CIJ.6 21157 2835-20.3.07JW.Ob 7 m384 F2.81.3 7 NH H U RO.04 M CSS- U 2
18 16,14 C2A.6 11145 2825-15.6.04JW.01 I m267 F12 J." I NH N 0 RO.0J3 H CSS U 2
19 Cloud4 010781dLM UWY Prikv Comm 5/k81 S B St V U U 43-22.5oA U,pC1O 1
20 16130 DIG 412L.175 3830-20.J.083JW.07 7 m~30I F16 4.4 mn NNH N03 oR0 mn N (259 U 2
21 16134 D2A 6201L168 38O5,-20.?.1UJW.09 I m390 FO.02.6 m NH N 02 a mn N N CbS U 2
22 Cloud5 0lD78lcLUt UWY Priv Comm 5/f1 S b So W U U U U oR U 1
23 16,44 £13.5 2L192 4520-22.5.IJJW.11 3 m319 P2.4 .8 6 NN N U RO.1O H CSS- U 2
24 16145 M2.5 21.190 4520-22.2.O7JW.0U 0 m21,3 F2.6 .8 5 HNHN U RO.06 H CSS- U 2
25 16147 (3J I 3L.187 4505-22.1.18JW. 15 to m364 F6.41.516 NH N X RO.12 N CSS- U 2
26 16149 (43.? 21183 4520-21.7.083W.10 9 m264 F4.9 0 8 HNH X RO.04 H CS U U 2
27 16152 ES53.7 2U180 4515-21.4.07JW.U)8 9 *2!Jl F11 0 22 HNH NX RO.06 N CS U U 2
28 16#53 EGJ I U1118 4520-21.3.09JW.10 9 m261 F17 0 30 NH N X RD m h CS U U 2
29 16M5 EMS. 2LI72 4510-20.1.07JW.08 9 m20-3 F24 0 8t NM N U R0.06 N 09 v u 2
30 17,04 FID 1 5L227 5180-25.0.03JW.03 8 m 89 F4.4 0 8 NH N U Ru m H CS U U 2
31 17,05 F2A 1 51.228 5860-24.6.IIJW.1111 m154 F1g 0 26 NH N U NO M N CS U U 2
32 CloudA Q1008IcLM UWY Priv Comm 5181 S 6 be 5 44-17.0 64-21.3GA U,164 1
33 13390SAlP H HP164 4430-17.0.06JW.01 U m291 F2.51.4 0 NH H X RO.03 N CSS- U 2
34 133900A2P N NP159 4945-19.1.0434.08 m.1@3 F1.91.0 0 NN N X R0.04 N (255- U 2
35 13394BA3P N HPt6I 5450-19.0.06J54.07 4.8 m 118FI 4.4 9 NH H X RO.06 H CSS U 2
36 13404BA4P N NP159 5865-20.3.283W. 2511 .318 F2.21.2 I NH N X M0.19 N CSS- U 2
37 134124A5jP H HP159 6390-21.3.4234. 3412 m355 ri.i .2 1 NH H X RO.35 h Cs U U 2
38 1357 A6J.5 21176 6i335- e0.9.1434. 141U M1008 k .9 .1<1 NH N U RO,09 H CS U U 2
39 14,0 A7J I U1164 62S0-2i.2.253W. 2210 mo370 F1.9 .6 3 NH H X RO.20 H CSS- U P
40 14.02 ABE 5131.163 6280-20.9.353W.2911 m41W P4.01.1 mn NH N X RO m N CSS- U 2
41 14,08 ROD 7191.161 5830-19.7.30JW. 2011 m418 F6.91.9 m, HNH NX RO m H CSS- U 2
42 14,14 100 3 7L162 5920-.19.9.17J4. 1610 m327 F 7.,52.9 in HN N X RO m H CSS U 2
43 14,16 113 2 51.167 56-30-19.7. 06J4. 08 9 milb Fk3.93.226 NH N X RD m N SCS U 2
44 14s20 12J2 61.166 5290-18.8.05JW. 08 8 m291 F11 4.15 m NH H X RD mn H CSS U 2
45 14.22 13J 2 7L.166 5290-16.5.12JW. 11 kW.399 F 13 5.4 mn NH N X RO mn N 055 U 2
46 14v25 14E 2 61.166 5275-18.4.1934. 15 9 m370 V12 X mn NH N X RD m H CS U U 2
47 14j27 15-J 2 41173 4845-17.4.21354.17 9 m376 F11 X mn NH N X RD mn H CS ki U 2
48 14,30 163 1 3L.166 4760-17.2.1634. 13 9 m321 FIS X mn NH H N RD mn H CS U U 2

* 49 14033 17A.7 2LI165 4765-17.2.09,)W.08 7 madl FLO N m NH N N RO m N CS U U 2
50 CloudO 010881dLM UWV Priv Comm 5/81 b b So lk2? U M3 U oR U,pCILO I
51 14#55 81J 1 U1167 42k!0-15.8.22354.15 8 m385 Fig N 91 NH N N RO m N CS U U 2
52 14,57 82J.5 11.69 3745-14.7.25354.18 9 m457 F11 N 68 NH H N RD m N CS U U 2
53 14.58 3A.8 21.170 3720-14.7.213W. 13 9 m410 F16 N 95 NH N N ROle6 N CS U U 2
54 15#15 940.5 21177 3120-13.4.21354.11 0 m442 f14 X 54 NH N N 10.16 N CS U U 2
55 15v17 85A I 31.168 2760-12.5.21354.12 8 m532 FIU N 36 NH H N RO.15 H CS U U P

11111111112222 222*923333133333344444 444445555555555666OS6S6677 777777778
123456769012-345B79901234567090123456799012345679901934513769012345679901234567990
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TABLE A-4. THE NEW SUPERCUOLkLO CLOUD DATA BASE (Continurmd)
Lista File No. 22

----------------------------- Card Column No.---------------------------------------
11111111l112L,22222233?3Jj,5.j~44444444445555555555666666666677777777778

12345678901234567890123456/e9012.345678901234567890123456789012345678901234567890
I.!e,
No. Card (R~ecord) Contents
1 CloudC O1O88IaLM UkIV Priv Comm 5/81 S 6 Sc 1 48-16.6>58 U eA U~pCILO 1
2 155906C1P H MP164 5040-l'/.3.1SJW.13 9 m344 F62 1k 51 HN N X RO.17 N Q655. U 2
3 153930C2P N MP153 5580-18.5.2lJW. 2510 m480 F20 5.2-30 MN N X RO.20 M CSS U 2
4 15SM 03A I 41169 5810-15.2.22JW. 1610 m303 F15 3.9 m NH N X RD mn M CSS U 2
5 Cloudl 0111SIaLM UWY Pr~iv Comm 5/81 S 6 St 1020-18.1>.36 U CA U,WkISS,MCLD I
6 14#17 A10 1 3l.169 3540-19.4.11J)W.08 7 m419 F12 4.095 MN N 06 cRO mn N 069- U 2
7 1418S A20 1 4l.167 3535-19.8.OrdJW.07 7 m,316 F~9.22.405 MN N 06 cR0 in N CSS U 2
8 14120 A3J 1 3LI65 3525-19.9.IIJW.09 / 405 F7.42.2 m HN N X RD m N 095 U 2
9 14260681P N MP175 2870-19.2.06JW.U4 bD m413 F .3 0 1 NN N 0 RD.02 N CS U U 2

10 14271882P N NPt7S 2110-18.1 0 JW.01 b m124 F .b U 0 MN N 0 RD 0 N CS U U 2
11 Cloud2 011181dLM UWY Priv Comm 5/01 S 6 St 1 240-10 36 019 CA U,pClL0 1
12 16.10 C10.6 2L158 3510-19.4.OSJW.05 I mel13 P14 4.1 9 MN N U RD m N CSS U 2
13 16.13 C2J.8 2LI53 3555-1W.8.0SJW.05 Me m293 .5 5 MN N U RD m N 055 U 2
14 16o16 03J 1 3LI156 3560-18.3.Q6JW.05 8 m152 P20 6.8 8 H14 N U RD m N CSS U a
15 16.3 C4J.9 21.154 3560-17.9.I2JW.1010 m166 F16 5.3 8 MN N U RD m N 099 U 2
16 16.37 C6J.5 iLIBS 3655-18.4.I5JW. 1312 mISU F15 4.810 MN N U RD m N USS U 2
17 Cloud3 0I1191.LM UWY Priv Comm 5/81 6 6 St 1041-19.31060 U CA U I
18 16.43 DIJ 1 3L165 4150-19.4.OSJW.O?11 minIlOSi2 9.013 MN N 04 cR0 mn N GSS4 U 2
19 16,46 D2J.5 11167 4125-i9.2.I5JW. 1511 .169 F19 6.6 8 NN N U RD mn H 0BS U 2
20 1MM5 D3J.7 21165 4545-20.2.O9JW.0911 M100 F18 b.8 6 MM N U RD in M CSS U 2
21 1ISM D5J 2 5LI70 4555-20.6.14JW.0bl0 M142 F16 5.tl m NH N X RD mn H 095 U 2
22 17.07 D6J.6 21.161, 4545-19.9.16JW.15u12 m150 F20 6.611 MN H 07 oRD mn N CSS U 2
23 17.09 D7J.8 21158 4530-20.0.I2JW.1IJ11 m124 F25 1.813 MN N X RD mn h CSS U 2
24 17.12 D84.9 2L158 4580-20.1.22JW.1712 m173 F24 7.214 NHN M 0 cR0 mn N CBS U 2
25 17,17 104.6 11145 4500-20.1.15JW.1011 m131 F11 4.2 8 NH N U RD mn H CSS U 2
26 CloudI 01I28ioLM UWY Priy Comm 5/181 b bi bt u 11 -8.8 -36-11.O0P L*,IogSIGVMCT,1351
27 200330AiP N NP190 3400-t2.2,32JW.27 9 mb35 F .1 0 0 MN N 58 cR0.21 N CS U U 2
28 20.04 A3J GIGLIBS 2915-1&2.0.18JW.17 8 .692 1 .1 0 U MN H S.fioR0 mn N CS U U 2
29 20473fiDiP H MP149 1870 -9.2.ORJW.05 7 WS7 P 0 0 0 MN N 0 0R0.01 H CS U U 2
30 20480SD2P N HP154 2475-10.5.164W. 15 I mb?9 F 0 0 0 MN N 05 cR0.12 N CS U U 2
31 20v48 U4E1028LI64 2960-11.0.31JW. 21 9 m641 P1.0 .3 m NH N 7.5aRD mn N CS U U 2
32 Cloudle0ll28leLM UWY PrLV Comm 5i81 5 6 SC 1 0/ -8.8 30-11.Oc0 Le, Sr130 I
33 20I1 914.7 21161 2975-li,0.IeJWa.0k8 ki m350 f~ .1 0 0 MN N M3 cR0.10 H CS U U 2
34 20,11 92J.9 21161 2965-10.5.07JW. 07 8s m241 F 0 0 0 MN N M4 cR0 mn H CS U U 2
35 20039 014 2 5L.173 2940-10.7.17JW. 12 9 m35.3 F .1 0 U NH H 6.5cRO mn H CS U U 2
36 20,42 024.9 2LI63 2945-10.9.154W. 10 8 m422 F 0 0 0 M N H I cR0.10 N CS U U 2
37 20v43 03E.0 ZL162 2930-10.6.13JW.Ud 0 mi347 F .1 0 0 NH N 53 cR0 m N CS U U 2
38 20450BC4P N MP156 2400-10.7.1BJW.14 7 m/36 F .2 U 0 MN N U cR0.11 N CS U U 2
39 204542C5P N MP163 1770 -9.3.02JW..05 6 m46b F 0 0 0 MN N U cR0.03 N CS U U 2
40 ClaudlbOIl281HKG UWY Priv Comm 51W1 S 8 St C 14 -7.5040 U aP Le, log SIGNET 1
41 20,58 D50.9 21163 2595 -9.9.17JW. 15 9 M337 FJ. 11.038 MN N 6.OaRO.1%3 N 059- U 2
42 20M5 DBE 411L159 2555 -9.7.24JW..2-310 m5OJ tII 1.7 mn N4 N 1.5oR0 m N CSS- U 2
43 210412D7P N MP162 1915 -8.5.17JW.08 8 .405 F9.0 .332 MN M U cR0.17 N CSS- U 2
44 21043608P N NP167 1425 -7.5.064W.03 5 m384 F1.0 .2 3 MM N U cR0.06 M CS U U 2
45 Cloud~b~ll28lLAN UWY Priy Comm 5/81 b 8 Ut U 22-12.9 63-12.9aP Le,WkI22,Wk 163 A
46 21,26 04H 615LI53 2900-10.4.164W. 1913 .116 F15 .2 m NN N 7.3cRO mn N CS U U 2
47 21,31 t051E 2 71163 2920-10.6.I3JW.1511 m207 F2.0 .1 m NH H 5.5cRO mn N CS U U 2
49 21344006P N MP189 2445-11.3.084W.07 18 .254 F4.4 .344 MN H (loR0.11 N CS U U 9
49 214136HIP N NP151 2230-12.9.O2JW.04 4.m112 F1.9 .2 8 NM N U cR0 0 M CS U U 2
50 214154H2P N MP151 2705-10.4.19JW.2013 .192 PI1.8 .114 NMN H 3 cR0.18 H CS U U 2
51 214236N3P N NP161 3240-11.0.104W.09 9 MRn42 Fl.? .1 2 MM H 03 cR0.07 N CS U U 2
52 21430SH4P N "P1SS 3760-11.8.11JW.08 6 m336 F2.6 .1 9 MM N M3 cR0.08 N CS U U 2
53 21433SN5P N MP159 4230-11.7.1OJW.1011 m135 t1.4 .1 7 NH H 03 cR0.06 N CS U U 2
54 224412H0P M HP164 4780-12.0.14JW.l5lb m 70 F2.0 .120 MN N M7 cR0.13 N CS U U 2
55 214442H7P N MP162 5205-12.1.20JW.X611 m 9ti F9.5 .251 MN N X100RO.21 N CS U U 2
56 214512HBP N NPIS? 54S0-12.7.26JW.3018 m 97 Fl? 0 93 NN N 41500O.26 N CS U U e
57 21453OH90 N NP14S BOOO-12.5.07JW.0717 m 31 F98 0 99 NN H 03 cR0.15 N 08 U U 2

111111111 1222222922223333,33333344444444445555555555666666666r#7777777778
12345678901234567880 123456789012345S7890 1234567890 1234567e901234567890 1234567890
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TABLE A-4. THE NEWk SUPERCUULEW CLUUD DArA BASE (Continued)
Uata File No. 23

---- ----- ----- ---- --- -Card Co1 vmn Mo.- - - - - - - - - -- - - - - - - - - -
111111111 122222222333333 33344444444445555~5555556666666666777777777190

123456?8901234567890123456789012345678901234567090123456799012345678901 234567990
Rec.
No. Card (kocord) uonnents
I C~oudlcO1128lMKG UWY Priv Comm 5/81 S 6btScO 17 -7.7 47--13.8cP Le, SP145 i
2 210636E1P M HP150 1695 -7.7.03JW.03 6 m271 F1.2 .2 6 MN h U cR0.01 N CS U U 2
3 2107t2E2P M NP152 2375 -3.0.OSJW.06 9 .248 F2.41.728 MN N X(lcRO.OB N CSS- U 2
4 210736E3P M MP151 2940-10.4.17JW.16 9 M435 F1.81.122 MM H 07 cR0.13 N C9S- U 2
5 210800C4P M HP156 3405-11.3.34JW.2410 mb2b F3.3 .9W1 NSM N 87 cR0.24 N CSS- U 2
6 210894ESP N HP156 3905-12.2.43JW.3010 .589 F5.12.151 NH M OlOaRO.32 M CSS U 2
7 210854E6P M MP159 4420-13.3.62J14.3811 m599 F1.2 .2 0 MN N OlOaRO.45 N CS U U 2
8 21124OFSP N MP177 4715-13.8.59JW.3712 m40/ 2k.7 .317 HN N MlSaRO.41 M CS U U 2
9 211318FOP N MP173 4155-13.0.39J14.2911 mJt~b F44 2.550 MM N X cR0.29 N CSS U 2
10 211342F3P N HP170 3715-12.1.30JWa.2211 MJ43 F14 1.494 MNH N X RO.23 N CSS- U 2
11 211419F4P N NPISS6 3210-11.1.18JMI.1410 m256 F7.91.459 MNM N RO1.13 N O95- U 2
12 21e14 FSJ.7 RL154 28S0-10.4.OSJW.05 9 .117 FIO 1.6 m MM N U R0 m N CSS- U 2
13 21t16 F7A I UL149 2885-10.2.12JW.1;110 .24tl F30 1.489 MN N 0S cR0 m N CSS- U 2
14 21#59 14D I 4L169 4030-12.6.U7.JW.05 9 m12b p4.11.0 m MM N 83 cR0 m N CSS- U 2
15 22.00 150 2 SL162 3950-i2.4.15JW. 1511 m224 F5.41.3 m MN N B. OcRO m N CSS- U 2
16 22.02 ISE 512L164 3985-12.4.22JW.2011 m296 P6.51.8 m MN N 8.OcRO m N CSS- U 2
17 22074817P N NP17O 3410-11.3.31JW.2711 mJ96 FJ.51.233 MN N I? cR0.30 N CBS- U 2
18 22081218P N NP167 2875-10.6.24JW'.2011 mkg99 V2.2 .639 NRH N 6 cR0.22 N CBS- U 2
19 22.08 10E 2 5L142 2530 -9.9, 24JW.1910 m354 F1.3 .2 m NN N 7.OaRO m N CS U U 2
20 2e112411P N MP151 1820 -8.3.O8JW.04 I m269 P .9 .2 1 MN N ý1 cR0.04 N CS U U 2
21 CloudUm0llZSILAN UWY Priv Comm 5/81 5 V St CM20 U 55-11.2oP Le 155. W.k145 1
22 21123 010.7 UL159 2935-10.L.O4JW.05 7 ,21J F11 .299 MN N M6 cRO.6B N4 CS U U g
23 21.24 020.6 2L159 2925-10.2.IOJW.0910 m162 F31 .399 MN N B, Ocd. 16 N CS U U 2
24 21e25 030.9 UL156 2995-10.3. OGJW.0811 m106 F33 .299 MN N 0S cR0.13 N CS U U 2
25 21560011P N MP160 5450-1i.2.06JW.0817 we 31 F1.1 0 0 MN N 04 aRO.0S N CS U U 2
26 21563012P N NP164 4970-11.5.OSJW.0918 m.29 F 0 0 0 NM N 04 cR0.10 N CS U U 2
27 21570013P MN P164 4455-13.0.I0JW.1013 m Ob F1.0 0 0 MN N 184 aR0.13 N CS U U 2
28 CloudI 011491MKO UWY Priv Comm 5/81 6 bstbaB 483-10.4 65-13.OaP U,165 1
29 20373BAlP N HP146 4845-10.5 0 .JW.01 5 m 61 F2.2 .4 4 MN N 0 cR0 0 M CS U 11 2
30 203906A2P N NP159 5370-11.4.114W. 0912 .106 F9.1 .3 6 MN N 06 GR0.10 N CS U U 2
31 20383OA3P N NP156 5910-12.4.164W. 1615 m 80 F1.6 .3 0 MN N as @10.15 N CS U U 2
32 20384SA4P N NP155 6260-13.2.194W. 1915 m10k F1.4 .1 0 NM N U cR0.18 N CS U U 2
33 Cloud2 011481M1KO UkIY Priv Comm 5/81 b 6 6t 0 38 -8.6 65-12.20P U,165 1
34 213106BhP N MP153 6420-13.3.94JW.2213 .201 FI.9 .3 0 MN N 89 cR0.23 N CS U U 2
35 213236112P N NPL54 5940-12.7.164W. 1612 m171 F3.3 .511 NMN N M7 cR0.17 N CS U U 2
36 21332483P N MP14B 5470-11.7.16JW. 1311 m220 F2.2 .5 5 NM N 06 cR0.14 N CSIUU
37 213424134P N NP151 4960-11.1.13JW.1210 m251 F3.1 .516 MN N M5 aR0.11 N CS U 1) 2
38 21352485P N NP151 4455-10.0.09JW.07 9.m229 FJ.3 .613 MN N 03 cR0.03 N CS U U 2
39 21364286P N NP149 3950 -9.1.0241..01 5 .16b F2.5 .4 9 NM N 0 cR0 0 N CS U U 2
40 21140 C6D 412LI65 BOSS-13.1.22JW.blbl m245 F1.6 .3 m NMR N S.OvR0 me H us U U 2
41 21.44 C70 821L168 8095-12.7.34JW.2914 .21/ F9.0 .4 m MN N 9.5cRO m N CS U U 2
42 Cloud3 0114181MKO UWY Pri1v Comm, ýi1 S b St C 53-10.8 650-14 cP U.165 I
43 22.17 D10.6 2L177 6045-12.8 0 JW..02 6 m128 F .4 0 2 NN N U cR0.01 N CS U U 2
4422,16 020D 929LI80 6045-12.7 0 JW..06 7 m27S F .9 .1 m NNM NS3 cR0 m N CS U U 2
45 22.27 DZIE 1 UL187 5965-12.2.09JW.09 9 m261 F1.1 .2 4 MNM N 4 cR0 X N CS U U 2
46 222912E1P N NP100 5315-10.8.01JW..02 'I m125 F .6 .2 4 NM N (I cR0.01 N CS U U 2
47 292930C2P N NPISI 5940-12.0.03JW'.05 I .295 F .7 .1 0 MN N (I cR0.02 N CS U U 2
48 222954C3P N MP155 6335-13.1.13JW.1710 m201 F1.4 .1 7 NM N U @10.12 N CS U U 2
493 CicudI OIIB61aLM UWY Priv Comm. 5181 S 6 So 1 19 -8.1 21 -9.4aP U I
50 13150 AIA.9 2L162 2015 -8.6.05JW..04 b m362 F .21.4 0 NN N 00 cR0.08 N CSS- U 2
51 Oloudi! OllSOlaLM UWlY Priv Comm 510I b 6 St i11.3-RG.4119-27.5cP U,1119 1
52 14.21 61J.8 2LI5411575-27.1.024k.03 6 .246 F1.91.1 3 MN N 80 cR0.01 N CSS- U 2
53 14@22 02J.9 3L17611740-e7.0.03JW.02 6 m152 F .5 0 1 MM N 00 cR0.02 N CS U U 2
54 14.24l 03A I 4L19111640-27.2.05JW.09 6 .113 F1.7 .3 me NN N 800 cR0.02 N CS U U 2

111111111 122222229223J.3333.333444444444455555555556B66B"666S77771777776
1234567890 1234567990123456789018345679901234567690123456789011345673901234567890
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TABLE A-4. THE NEWa SUPLkCCUOLED CLOUD D.ATA BASE (Continued)
Data File No. 24

----------- -------------------- Card Column No.-----------------------------------------
111111l1lýet22~2333333333334444444444555555555566666&8Eab8877777?77778

l234567890123456789012~3456789Ol2345,67890~leJ456?839O123456789O01234b678901234567090
Pec.
No. Card (Rtecord) Contents
I Cloud3 O1i6B1oLM UWY Priv Comm 5181 S 6 bt 8 38-12.0 71-29.2cP U,Wk171 1
214521201P N HP162 7015-19.0.44JW.J11U .545 FIO 13 13 HN N 010aR0.28 N CBSS U 2

3 14532402P N HP158 6510-18.1.26JW.18d 9 .449 F2.2 15 1 HN N M5 cR0.18 N CBSS. U
4 14541OC3P N MP157 6045-17.0.12JW.01 7 m334 F2.3 13 7 HN N U cR0.07 N CSS. U 2
5 14548C4PN H P155 5565-15.8. O3JW. 02 6 .14b Ib.310 1 HN N 00 cR0.02 N CS5+ U 2

6 14.56o OSE 1 4L159 4845-14.0.CI9JW.12 8 m381 F4.92.5 m HN N 34 cR0 m H CSSW U 2
7145854C6P N MP160 4435-13.2.O9JW.14 8.m499 F7.13.6 3 HN N U 0R0.13 N CbSW U 2

8 15000607P N NPISB 3780-11.9.08JW..10 8 ml&2 F7.61.4 4 HNHN U cRO.11 N 059- U 2
9 Cloud4 0116eloLM UWY Pr'iv Uomm 5/1b S 6 bc I U U U U ap U 1

10 15o22 EIJ.5 1L149 3455-10.8.2OJW.14 / mb2i2 F8.61.8 m HN N U cR0 m t4 CBS- U 2
11 I6S0 61iJ.0 21157 43215-11.7 0 JW.04 b m371 f 0 1.7 0 HNHN U cR0.03 N CSS- U 2
12 Cloud5 011681dLM UWY Priv Comm 5/b1 b 6 bI 8 58-15.6 74-19.laP U,nal 1
13 152736FI.P N MP152 5065-15.8 0 JW.03 8 m 76 F40 9.630 NN N U cR0.04 N CBS. U 2
14 15283SF2P N NP154 6365-16.9.48JW.3bl1 m494 F51 0.124 HNH N6 39RO.36 N CBSS U 2
115 152936F3P N NP156 6830-19.5.07JW.bl 0610 5 ,aes 15 40 HN H U cR0.08 H CBS. U 2
16 153036F4P N HP151 7345-.19.2.07JW'.10 8 m330 F .92.5 5 NNHN U cR0.06 N CSSW U 2
17 Cloudl 013081OLD UWY Pr'Iv Comm 5/61 6,34 $a 606 U 53SrV oP Np,S,.153 1
183 17.50 AIJ I 3LI69 5170 -9.8. 15.W. 2114 m133 F .2 0 0 NNH N09 cR0.20 H GS U U 2
19 17157 A2J.7 2L172 5160 -9.6.203W.2113 .173J r .2 .1 0 NH H *lOoRD.19 H 05 U U 2
20 18.00 A3J.7 2L176 5240 -8.2.1OJWa.08 W m~ks2 F .1 0 0 NH N U cR0.07 H CS U U 2
21 160206A4P N HP18I 4970 '-9.3.21JW.k015 mllb I .5 .4 0 NH N 08 cR0D H N CBS- U 2
22 18023GASP N MP182 4490 -9.9.27JW.201i m92b Fl.? .1 7 HNH NO 3 R0.23 H CS U 1) 9
23 180254AGP N NP183 4060 -9.9.20JW. 1411 m197 F2.4 .427 HNH NMO cR0.15 h CSS- U 9
24 180330A7PN HNPIGS 3665 -9.3.03JW.06 0 .182 F2.5 .733 HNH 0 4 cR0.05 H CBS- U 2
25 190424A8P N NP162 4225 -9.4.I6JW. 1410 .271 F-3.8 .824 HN N 06 cR0.13 H CBS- U 2
28 190454A9P N NPIGR 4725 -9.9.21JW.9112 m~b3 Fk.0 .2 8 NHN 3 7 cR0.22 H CS U U 2
27 18053010P N NPIGO 514b -9.6.22JWa.2515 m137 11.2 0 0 NHN M37 cR0.25 H CS U U 2
28 18.05 IIJ.9 .jL173 5190 -9.6.kbJW.?blb mi4b F .9 0 (1 MNH N 9.OcRO.24 N CS U U 2
29 18,08 12J I XL164 51b0 -6.7.15JW.1914 .134 F .3 0 0 MN H 7.5agO.17 H CS U U 2
30 18.10 910 2 5L1162 5185 -9.3. IGJW. 2014 .1,36 F .5 0 0 NH H 8.OcPO m N CS U U 2
M1 1918s2 920.7 21166 5190 -8.1.O6MW.0911 mill F 0 0 0 Nh N 35 cR0 m N CS U U 2
32 18e13 930 5141164 5190 -9.8.I9JW.201b m1019 F .6 0 (1 NHM N 8.5aR m N CO U U 2
33 1817 194J 2 71196 5185 -9.9.29JW.2315 .176 F .8 0 m NN N 9.OoRO m h Cs U U 2
'34 1821 CIJ 1 U1103 5195 -S.1.i7JW.281b m162 F .4 0 '1 NH H M8 c00.22 H CS U U 2
35 1822 C2A 2 S1163 5185 -8.7.13JW.2115 m101 F .4 0 o NH N 8.500O m H CS U u 2
36 18.27 C3 2 7L170 5190 -7.4.15JW.1713 .126 F .3 0 0 NH N B.OcRO X N CS U U 2
37 1830 C40 1 41168 5185 -8.J.21JW.R314 .1'52 F .6 0 0,1 NH N 9.OaRO X N CS U U 2
38 1931 C5A 2 61168 5185 -8.'.25JW.2613 ,k13 F1.4 0 ,l1 NH N 9.500R X NH CS U U 2
39 Cloud2 013081OCK UWY Prkv Comm 5/891 b2lbtbaS 28 -6.5049 -8.2oP Hp,Sr147 1
40 l1846 D1J 3 91183 4670 -8.2.I7JW.1913 m184 F b5 .1(1 hN N 7.500O X N CS U U 2
41 1ISM D3E 412L164 4330 -8.S.20JW.2612 .2b3 F .7 U 'A N" N 7.5cRG X H CS U U 2
42 19001 C'4P N NP172 3760 -b.4.20JW.k010 m361 F1.1 .1 2 NH N 07 cR0 X N CS U U 2
43 19004805P H MP167 3230 -Jý.4.12JWa.13 9 .3b2 Fl.? .2 4 HN H 35 cR0 N N 05 U U 2
44 190136DGP N NP155 2750 -6.5 0 JW.03 9 .111 F2.0 .212 NH H m3 cR0 N N CS U U 2
45 190154D7P H NP147 3215 -7.3.O7JW.13 8 m3b) Fg.to J14 NH H U cR0 X N CS U U 2
46 190212DOP N NP141 3710 -8.3.123W.2111 .308a FI.7 .117 NHN 3 7 cR0 X H CS U- U 2
47 190242D9P H NP140 4240 -9.1.2OJW.3012 .338 F1.1 0 9 NNH IN?3 cR0 N N CS U U 2
49 19,04 i11 3 91G61 4690 -7.9. 91MJ. 241t .24d F .3 0 0 NHM 7. tcR0 N H CS U U 2
49 19.08 12A 513L156 4580 -7.9.2OJW.2713 m211 F .7 0 m HN H 7.5cR0 NH CS U U 2

1111111 111222e222a2223333333.3334444444444b.55555s55ss6"6o1sss67?777777778
123456789012345678901234567890)1245678901234b8,'8001234567S9012345678901234567990
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TABJLE A-4. THL NEW SUIPLPCOULLU iCLUUU DATA UAsE (Continued)
Date I hi. No. 25

--------------------------------------- Car'd Column No.----------------------------------------
1111111111222222222233 i333J3334444444444?b5555555556B6666B666B7777777771S

I 234567e9012345678901 234567890123456)8901234567890123456789012345678901234567890f
Rec.
Ho. Card (Record) Contents

1 Cloud3 013081DDC UW'v Priv Comm 5518lS24StSaC 25 -5.6 45 -0.4aP HpA6r145 I
2 19164213P H HP158 4535 -0.4.16JW.kl12 mR18 13.4 .253 hNH ; 9 aRO H UsC U U 2
3 19171814P H HP163 4030 -8.1.,31JW.2812 MZ8J F11 0 89 N"H NM9 cR0 X M CS U U 2
4 19.175iE 3 7LI51 3740 -7.4.Z0JWe.k4I2 M258 F'9.1 0 m MNHN 8.2cR0 X N CS U U 2
5 19204817P M MP157 3180 -6.8.22JW.1910 m405 F8.6 .186 NH N 7.ScRO X N CS U U 2
& 1912l18ES.8 2L147 2620 -b.7..ObJW.07 I mJkg Fi1 .2 m NHN 5 I3 cR0 X N CS U U 2
7 19225419P H MP138 3190 -6.8.17JW.kO10 m343 F14 .198 NH N 07 cR0 X N CS U U 2
S 19231920P N MP142 3620 -7.3.2IJW.9619 m321 F12 0 90 NH N 57 cR0 X N CS U U 2
9 19235421P H NP150 4115 -7.5.I2JW.2vI5 m138 Fig 0 99 NH N OlOcRO X N CS U U 2

10 19242422P H HP154 4365 -7.918.9A. 1812 m17k F7.4 0 68 NH N U cR0 X h CS U U 2
11 Cloud4 Ol3O8lwKS UWlY Priv Comm 5181 SZ4SIScB*2S5-5.7w47w-8.5aP Hp Srl47 1
12 19.30 E10.5 1L168 4690 -7.4.I7JW.1512 m142 F .2 .2 0 Nh H 0S oRO A H CS U U 2

* 13 19132 E29 I 3L171 4650 -13.3.20JW.1612 m167 F4.0 0 19 HNH N 7 cR0 X N US U U 2
14 19.34 EMD 2 4LI67 4645 -7..5.12JW.1111 m147 F .1 0 m N HN 4.5aRO X N CS U U 2
15 l1936 E4J 41IL160 4640 -6.4.20JW.lE812 M176 F11 0 m, HNH N .5cRO X N CS U U 2
16 19.41 E5J 513LISS 4650 -S.5.R2JWa.1111 mlbtt F11 0 99 NHM N 9.QcRO K N CS U U 2
17 19149 E6AIL218L159 4645 -S8.9.1JW.0910 mIlS F11 0 m NH N 5.5.10 K N US U U 2
1S Cloud5 013081MCK UWY Priv Comm 5181 b24 6% 0 29 -8.7 53-10.SaP Hp 1Sr.153 1
19 20204OP1P H MP185 5315 -9.1.23JW.1915 m103 F3.3 .228 NH H 07 cR0 K M CS U U 2
20 20212092P H NP178 4600-11.2.I7JW. 1214 ý4 06 F14 .189 MH N 06 aRO X N CS U U
21 202154F3P H NP175 4300 -9.2.16AW.0912 m1S9 F15 .199 HNH N 5 cR0 K H CS U U
22 20422 74E 2 4L156 3850 -9.7.IIJW.10 V m250 Fi1 .199 NH H 5.ScRO K N US U U I
R3 202506F5P H NP1B3 3325 -S.2.ObJWa.03 7 .1-3i FV.2 .179 NH H <1 cR0 K N CS U U I
24 202549F6P H NP161 3005 -B.7.03Jh1.02 6 .230 F3.5 .222 NH H <1 cR0 K H CS U U 2
25 20300601P h NP151 3110 -9.1.04JW.02 7 mI55 F11 .593 NH H 56 cR0 K N CS U U 2
26 20309402P H HP147 3610-10.1.IOJW.10 9 mJlU ý113 .299 NH H 06 cR0 K N CS U U 2
27 20310003P M HP155 4125 -9.4.05JW.0912 m107 F9.1 .168 NHN M VA cR0 K N US U U 2
28 20M3 00A1429L157 4810 -8.9. 16J.314.15 .108 FIR 0 99 NH H 8.5aft0 K H US U U 2
29 CloudI 013181L9F UWY Priv Comm 5/81 928 Se 0 51 -8.3 64-11.2oP U,CILO I

31 191949A7P N NP179 5625 -9.5.llJbl.0911 .1l21 ib.3 .738 NH H 47 aRO.10 H CBS-mN.12
32 192000ASP N HP174 5110 -8.3.09Jh1.04 9 m 95 F6.2 .953 NH H U aR0.05 H CSS-.N~l2
33 18282491P N HP144 5205 -8.6 0 JW.02 6 mlib 14.3 .6 4 NH N 0 cR0 0 H CS UmW.12
35 18290S93P h MP148 6235-10.8.22Jh1.2111 .305 P1.3 .3 6 NH H U 0R0.22 H CS U.M41W49PHHII56 980J4O 7m1 10. HH5lR.5NC . 2
36 ClaudO 013161LOF UWYPrlv Uomm 5101 SROSt Y1 75-11.0 b0 -9.20P U,CILOWk 175 I
37 183000CIP N NP152 7500-1l.O.01J14.03 7 m /6 12.1 .147 NH H <100O.02 N C59- W#.12
39 193036C2P N NPISS 8125-10.2.02J14.02 9 m 5B F2.1 .819 NH N (1aRD.03 N CSS- W#112
39 183054C3P N NP151 8540 -9.6.04J14.05 9 .119 19.61.23S NH H <lcRO.04 H CGS- W+112
40 18311SC4P N HP156 8900 -9.4.04J14.05 9 m165 11.9 .717 NH4 H 0<1010. 05 H C6S-mN.12
41 Cloud3 013181LOF UWiY Priv Comm 5/81 S96 bt VIIO -9. 7129-13.3cP U,ThCILO 1
42 193319DIP H HP16511050 -9.7.02J14.03 5 .167 F1.8 .6 9 NH " <1.10.02 H CSS-M,* 2
43 19333609P H NP16611540-10.8.1OJW.10 9 .278 F2.4 .7 8 NH H U cR0.11 Nf CSS-MN.12
44 10340603P N "P17012035-11.6,IOJW.11 9 MX6O F2.7 .017 NH H 56 cR0.12 N CSS-mW+12
45 193430D4P H HP1.6312560-12.6.13J14.1410 .254 Fie.0 .926 NH H U c10.16 N CSS-mN.12
46 183450D5P H NP17012940-13.3.04J14.05 9 m 91 P1.4 .313 NH H a(laRO.03 H- CS U W#.12
47 Cloud4 013181LBF UWaY Priv Comm 5/61 920 St 1144-16.7150-17 SOP U'w16I>100 1
46 193B24E1P N HP17314430-17.3.01JW.O1 6 .152 F4.01.415 NH N ;0 cR0 0 H CB9-W14712
49 1936S4EgP N HP172I4930-17.%).0RJW4.02 6 .247 F2.5 0 4 NH H N0 cR0 0 N CS OW?.12
50 CloudS 0131610DR UIIY Priv Comm 5/61 S33 Sc 0 U U U U oP U,MCILO I
51 1MO4 010.7 2L177 B105-11.4.02A~u.01 7 m 59 F6.61.224 NH N E<lcRO,Ot N CSS-mI.82
52 19.44 620 411L174 6295-12.0.05JW.O5 9.m145 f4.1 .5 m NH H 3.0.10 m H CS UMW412
53 Me47 03D 2 bLiPS 6355-12.0.1,3J14.1110 .119 92f.7 .307 NH H 5.OvRO m N CS UIN'12
54 19o49 04A 3 7LI72 6310-11.S.03J14.OJ 7 ,17M F2.9 .408 NH N 02 nR0 m N CS UmN12g
55 CloudS 0131S1SNV UWY Priv Comm 5/91 b42 bt I U U U U Op U I
58 M746 AIJ.9 3LI69 6t70-i0.5.IIJW.10 9 m925 P1.0 .4 m NH N U NO m N CS U.N.12
57 17151 AkJ 2 OL172 6175-10.3. 06W.1.10 9.0234 Ft.$ .3 m NH N Mg *R0 m N CS UmN.12

11111111112292929222J33333333344444444445555555555666566er*,7,77777fl.
123456789012345578901234567890123456760012345.7890123456789012345.7.9012345.7090
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TABLE A-4. 7HE NEW SUPEkQU0LED GLOUU UAIA BASE (Continued)
sata File No. e6

- - --------------------... Card Co lumn ho.--.............. ............... --------

1111111 1112 2e%'JJ3JJ333•34444444444555555555 CG666666F677777777778
1234567890123456789O12345678901 3456789012345b7890123456789012345678901234567890

Rec.
No. Uard CRecord) Contentu

1 CIdWyA021479MCC UWY Sierra Co-op S20CuOrBaJ5 NO 120 U mP U22FCf&WkLo I2 17,11Z 10.7 UL175 9300-10. 7. 15JW.20Z3 m 30 F m m m h h H H H N H U U 2
3 17o20 2C I 3U177 9000 -b.4.2JW.3324 n A4 F m m m N N N H N N N H U U 2
4 17,21 3A.5 IL175 8000 -8.4.66JW.8529 m 66 F m m m N N N H N N N N U U 2
5 17,24 4J.5 1L171 8100 -8.6.27JW.3423 m 57 F m m m N H N N N N N H U U 2
6 17.25 50.2.6L1.9 8000 -8.1,68JW1.Ieb m138 F m in m N N N N N N N N U U 2
7 17,25 6A.3.41L171 7900 -8.5,24JW.2?24 m 38 P m m m N N H N N N N N U U 2
8 11.20 7,.5 1L175 7900 -S.5,Ji/M.88?4 m101 F m m m N N N HN N N N U U 2
9 17129 80.2 1L175 8000 -8.4.60JW.7320 m185 F m m m N H NH N N H N U U 2

10 CidSysAO21479BLU UWV Slerr" Co-op SI3CuCrS.33 +0.6120 U mP Ua2FCf&WkLo I
11 17,55Z27E£4 IPIBI 3300 *U..18JW1 b15 m 93 F m m m N H H N N N N H U U 2
12 18906 280.6 9L169 5000 -2.1.0J&W.3223 m 51 F m m m N N N N N N N N U U 2
13 18.07 290.5 1L171 5000 -X.2,2±JW.41 m 73 F m m m H N N H H H H N U U P14 Cld~yvAl2I5778LUUWYO Sierra Co-opal 62O0rCufi U U 120 U m Uawt-2FCfiSrCv I

15 6.1374 10.6 2L173 9200 -. 4 N N 1.,26 m b F m m m N N N N N N N H U U 2:IS C/dSysAlI5I77BLUUWY0 Sierra Co-op8l S35UrUuS U U 120 U m UeMI-2F0flSr~v I

17 1938Z 10.6 2L17 9100 -4.0 N N .251 m115 F M m m N N H N NN N N U U 2
18 M159 7 1 4P179 9700 -4.0H H .271 m 18 F m m m N N N N N N N N U U 219 CldSysAI2I577MCCUWYO Sierra Co-opul b4U~rUuS U U 120 U m UeMl-0FCfiSrCv 1

20 1,3923 .6 2L163 9100 -6.4 0 N 1.6231m mi1 F m m m fN N N H N N N N U U 221 M540 4J.5 I1161 9100 -6.0 H " MLl! m YJ ý m m m H N H N H Ht N H U U 2

22 121 50,. 1L173 9100 -b.7 N N .541. m21 F m m m N H N N H H N N H U U 2
2j 143 6J.5 IL171 9700 -6.9 N N .3519 m1O5 F m m m H N N H N H N N U U 2
;24 0dSysA12I577MCCUWY0 Sierra Cjo-op81 q3I4Orub U U 120 U m UoM1-2FCf 1
25 16 124lU 0 I 4L1 171000 -3.6 N N .3190 e W F e m M m H H MN N N N N HU U 226 M814 t7J I 3L165 7000 -3.8 N N .28k0 m b5 F m m m H H H M H M H H U U 2
27 16olS ISO, 2L1S7 7000 -J.0 N N .40k1 m W4 I m m m H N N H M N N N U U 2
29 1MI 1810.9 3L173 7100 -3.4 N H 1.3W in 74 F in m m H M N H H N N H U U 2
29 1MIS9 200,4 1169 7100 -4.0 N H .2421 m 64 F m m m N N N N H N N N U U 2
30 17. 2 210.7 2L173 1100 -3.4 N NH 1.21 me31 F m m m N N N H N N H N U U 231 M2 1 220,3.BLt59 7000 -3.4 H H 1.391 mew? hm m m H H H H H N H H U U R
32 M•23 23A.7 2LI69 7000 -4.1N M .4119 mI09 F m m mH H N N 4 H H U U2

33 CldSxyA19I577?C0UWVO Sierra Co-opl S340UrCuQ U U 120 U m UaMI-9FCfjSP~v 1
34 1S 4Z240.8 21.0111000-13.1 N M .2310 m W8 F m m m N N H N H N N HN U U 2
35 M 40. 2576 2L17111000-13.2 N N .IbeU m 44 7 m m m N N N H HN H N U U 2
36 17357 23J 2 61.0511000-1a.9 N N .3421 m 71 F m m m H HN N N N H N N U U 2
37 C~dSyUAI215779LUUWYO Sierra Co-opl1 63bO6ruB U U 120 U m UnMI-2F~flSrCv 1
30 171252200.4 1LI7511000-13.0 N N .2420 m 7b F m m m N N N N H N N N U U 2
39 17021 310.5 241811300-13.3 N H .4119 m112 F m m m N H N N N N N N U U 240 C~dSyvA121577WLUUWYD Sierra Co-opal 6S3UrCuU U U 120 U M U6101-,kFof 1

41 17&34Z330.6 2L19511400-15,3 N N .2720 m 68 F m m m N N N N N N H N U U 2
42 17,35 34.7 2L1f311400-15.0 N N .2610 m 07 F m m m N N N N N N N N U U 2
43 17,35 3SA I 3L19511400-15.0 N N .3421 m 41 F m m meN N N N N N N N N U U 244 Cld~yvAtI21779LUUWY0 Sierra Co-op81 b•O~rUuB U U U U m UsIl-2F~f t
45 17025228O.6 U119111000-12.7N N Hk4lb m 72 F m m a H N N N H H H H U U 2
46 17sRG 290.4 IL11811000-13.3 M N .,2114 m 1#3 F m m m N MH H H H N N U U
47 17031 300.6 211BI11000-13.2 H N ,odM m170 V m m m H H N H N H M N U U
49 17o3k 39J.6 3L19511400-14.1 N H .2019 m 19 F m m m N H h H N MH H U U 2
49 17o46 36A.9 3L20411500-1J.J M N .,1bi1 m 31 F m m m H H M fM M H H H U U 2

S11111111112i l 2 g22e22 33333333444444444455555555556666666677777777779
123456769012345.79a011345e7s9o183456/s9O12345e7e9o1234567u9e12345B7s9012345s7e9o

Hote, On typ& 4'1 records for U. NWo. SaviaP Co-op date CFIlae 26-31),
columns 36-37 contain :pproaxmets AVDs eulimatad from
MVDamear die.108x(cube root of OxLNOt(pi x cone)).
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1TAOLL A-4. THE NEW SUPERCUULED CLOUD DATA BASE (Continued)
bets File No. 27

--------------.. .. ..- UL rd Uol umn No.----------------------------------------
1111111i1122222222e3Z33333333344444444445555555555666666666677777777776

1234567k8912345E;789012345679012345b7B90123456789012345678901234567890123456789O
Ro-c.
No. Lard (Record) Contents

I CIdSymAO21479MCC UWY Sierra Co-op 30OCuUrbwM5 4O 120 U mP Ua2FCf&WkLe I
2 17o29Z 90.4 1L175 7900 -8.8.58JW1.01) m2lE F m m m N N N N N N N N U U 2
3 17.30 100.5 ILiGS 7900 -'8.8.14JW.3019 m 90 F m m m N N N N N N N N U U 2
4 17030 110.4 1Lt69 8000 -8.8.54JW1.11b P496 F m m m N N N N N N N N U U 2
5 17M31 120.3.8L169 7900 -8.9.40JW.6315 m337 F m m m N N N N N N N N U U 2
6 17s32 150.7 2L161 7900 -0.4.31Ju.4418 m149 F m m m N M N N N N N N U U 2
7 17e33 16A.4 1L163 7800 -8.4.44JW.3b20 m133 F m m m N N N N N N N N U U 2
8 17038 170.7 21.163 7000 -6.6.26JW.39820 mIO0 F m m m N N N N N N N N U U 2
9 1713M 190.4 1L161 7100 -6.5.44JW.7022 m120 F m m m N N N N N N H N U U 2

10 17039 190.6 21161 7000 -6.8.13JW.2017 m 91 9 m m m N N N N N N N N U U 2
11 17t40 200.8 2L161 7000 -6.8.27J3W.3817 m136 9.m m m N N N N N N N N U U 2
12 17.41 210.6 2L165 6900 -6.7.29JW.4221 m 92 F m m m N N N N N N N N U U 2
13 17t41 220.7 2L163 6900 -6.7.10JW.1422 m k6 F m m m N N N N N N H N U U 0
14 17.42 23E I 3L163 6900 -6.k.I7JW.kbRl m 52 F m m min N N NN N N N N U U 2
t1 17146 24A.6 2P169 6400 -6.1.1JJW.1417 m bl t m m m N N N N N N N N U U 2
16 17t49 25A I 3P165 5700 -4.2.21JW.31ki m 54 F m m m N N N N N N N N U U 2
17 17t52 G6E.6 2PI65 4900 -2.4.64JW.7622 m143 F m m m N N N N N N N N U U 2
18 CIdSymAO21479MCC UWY Sierra Uo-op bkOCure6635 00 120 U mP Us2FCf&WkLo 1
19 18o07Z300.9 3L175 5000 -2. .63JWI.A321 m1R1 F m m m N N N N N N N N U U 2
20 18910 310.7 2L165 5000 -3.1.X8JW.3119 m 83 F m mnm H N N N N N N N U U 2
21 19.10 32A.6 PL165 5000 -3.0.I6JW.151b m 64 F m m m N N h N N N N N U U 2
22 193 33A.4 IL165 5000 -3.2.23JW.2418 m 79 F m i Mn N N N N N N U U 3
23 19I18 34E.5 IP171 6200 -5.2.77JW.OP19 m2Z6 F m m m N N N N N N N N U U 9
24 18#16 35E.8 2P169 7000 -7.4.43J1W.ab19 mIJO F m m me N N N N N N N N U U 2
25 10i1? 360.5 IP167 7700 -8.0.90JW1.224 m227 F m m m N N N N N N N N U U 2
26 18M17 370.5 1L177 7800 -9.2.22JW.2318 m 80 F m m m N N N N N N H N U U 2
27 18.18 38J.6 2L169 7900 -9.0.34JW.3618 m194 F m m me N N N N N N N N U U 2
28 18M20 39J.5 1U169 8000 -.8.9.46JW.4321 m 86 F m m m N N N N N N N N U U 2
29 CldSyAO21479MCC UWV Skerrm Ca-op bk6cuUrsw3b I0 120 U mP U@ZFCftWkLa t
30 l8t22Z40J.B 2L171 7900 -9. 1.49W.6324 m W3 F m m m N N N N N N N N U U 2
31 19M23 410.9 2L173 7900 -9.0.25JW.2822 m 41 F m m m N N M N N N N N U U 2
32 18.25 430.0.5L167 7900 -8.7,GOJW.8821 m195 F m m m N N N N N N N N U U 2
33 18.25 440.2.51163 7950 -3.3.565JW1.121 m23 F m m m M N N N N N N N U U 2
34 19,30 470.5 1L167 8000 -0.8.G5JW.5b15 m36O F m m m N N N N N N N N U U 2
35 18031 48J.3.8L163 7900 -8.7.65JW.7519 m904 F m m m N N N N N N N N U U 2
36 18032 49A.3.SL167 8000 -8.6,92JW.8420 m214 F m m men N N N N N N N N U U 2
37 CkdSyvAO2l479MCC UWY Sierra Co-op S61CuOrS035 0 120 U mP Uv2FUfIWkLo 1
38 1M4Z420.5 IL1697900 -8.9.13.JW.2023 m 32 F m m e N N N N N N N N U U 2
39 18M29 460.7 2L176 8000 -8.8.95JW1.315 mbV4 F m m mM N N N N N N N N U U 2
40 1900250A.2.6L177 8000 -8.61.4JW1.21 m348 F m m m N N N N N N N N U U 2
41 19,07 510.5 1L173 8000 -8.9.66JW.8120 m139 F m m m N N N N N N N N U U 2
42 1M08 520.5 IL173 8000 -8.5.92JW.8819 m256 F m m meN N N N N N N N U U 2
43 18M08 530.3.5L167 7900 -7.9.53JW.5718 m175 F m m m N N N N N N N N U U 2
44 19.12 54J.5 1L179 1900 -S.7.73JW.8492 m151 m m m N N N N NM N N U U 2
45 19e14 550.7 2L171 8000 -8.9.83JWI.2U0 me294 F m m m N N N N N N N N U U 2
46 CldSysAO21479MCC UWV Skere Co-op 20CuOr6*35 00 120 U mP UaFCfAIWkLo 1
47 19,9ZG560.3.9P181 8000 -8.2.23JW.26.6 m127 F m m m N N N N N NM N N U U 2
49 19,20 570 1 3P165 7100 -6.8.e1M.681b m%397 F m m m N N N N N N N N U U 2
49 19.21 560.0 2.161 6900 -6.5.85JW.241i m 94 F m m m N N N M N N N N U U 2
50 19e23 590.6 2L173 7000 -7.0.36JW.3316 m141 F m m m N N N N N N N N U U 2
51 19M24 60A.6 2 L63 7000 -6.?7.GJW.4918 m15i F m m meN N N N N N N N N U U 2
52 C1dSyuA0214791CC UWY Sierra Co-op S23C0OrbwJ5 MO 10 U MP UGRFCf&WkLo I
53 19M6Z630.4 IL1.8 9000 -9.1.49J4.4B•O m103 F m m m N N4 N N H N N U U 2
54 MOO0 640.6 2L.186 000 -8.3.98JW1i.teg m.5 r m m m N N N N N N N N U U 2
55 10#00 650.3.9L187 6000 -9.2.44JW.3ba2 a wo V m m m N N N N N N N N U U 2
56 R00M '670.5 L1185 8000 -8.6.61JW. 71MV m132 0 m m m N N N N N N N N U U 2

1111111111222222992333333333344444444445555Ssb%55"6seeies7777777777e
12345678901t34567890123456 1901334567U58124561901134567690113456p89011345S7390
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ALEA-4. THE NEW* SUPEPUULLU ULUUD IJAtA BASE (Continued)
Usot File Mo, k!H

-- ------------- Card Column No. ---------------------
1i1tilJ111122!222222e333JSJ)34444444444555555555556666S66866?677717777778

12345678801 2345678901234567890123456789012,3456'7890123456789012345678901234567890
Rec.
No. Lord (Recordl) Cont1ents

I C~d1SyvA02I479MCC UWY Sierra Co-op bl4CuOrSin35 00 120 U mP Uo2FCf&WkLe 1
2 19e52Z610.4 1L187 8000 -8. 4. V3 JW. 2423 mn 38 m~ mn mn N N H H N N4 N N U U 2
3 19M5 620.5 2L.183 8000 -8.5.84JW1.123 m174 F mn in m N M M N N N N N U U 2
4 20:04 660.5 21.181 7900 -8.b.75JkJ.6RI9 m170 F mn mn m N H M N M N N N U U 2
5 20v10 6930.5 1L177 9000 -9.1.41JW.46d1 miUld m mn mn N N N N N N N N U U 2
6 20i11 690.3.91.181 7900 -G.7.%2JW~1..01U m2bS F m n in M N N N N N N M U U 2
7 20#12 700.4 11.187 8000 -9.3.16JW.211to m, 5 F mn mn m M N N N N N N N U U 2
8 20.1 710.7 2l.183 7900 -9.2.23JW.2216 mn 97 F mn mn m N N N N N N N N U U 2
9 20.18 720.5 11L177 7900 -6.3.43JW.b01e4 mn iL, m~ mn m N N N N N N N N U U 2
10 20#19 730.3.91.187 8000 -6.5.89JW.9320 mn220 F mn mn m N N N N N M N N U U 2
I1 CWWy A021479MCC UWY Siarre.Co-op 53ki~u~rSIN35 00 120 U mP U.2FCf&WkLe I
12 M202Z74A.5 21.181 8000 -7.8.32J1'.391e2 mn 66 F mn mn mn N M N M N N N U U 2
13 20M2 78J 1 3L.177 9000 -8. 1.27A.2921 to 60 F mn mm h h M H M t4 N N U U 2
14 20034 790.6 21187 9000 -8.2.27JIW.32k1 in 68 f mn n in M N N N N N N N U U 2
15 CIdS y3A021479I4CC UWY Starra.Co-op Sl8C~uUrSM35 60 120 IJ mP Ua2FCf&I'kLe 1
16 M20.2750.7 2L.185 8000 -9.1 40A9.3411 inIJO F mn mn m H N N N N N N N U U 2
17 20t27 760.5 2L181 8000 -9.2.JSJW.3016 ml.54 F m mn m H ti N N N N4 N N U U 2
18 M027 770.5 2L.191 8000 -9.1.74JW.83019 m163 F in i m N N N N N N N N U U 2
19 20035 810.5 21.195 8000 -8.5.47JW.4016 mI?12 F m m is N N N N N N N N U U 2
20 2036 820.5 11L171 9000 -5.0.55JW.561ti m152 F mn m m N h N N M N N N U U 2
21 CidSyvA021479MCC UWY Slarro Co-op Sb2CuUrbIJ5 00 ie0 U mP UaRFC~IWkLe 1
22 MM013400.5 2L193 8100 -9.0 1 JW1.119 mn.32l F mn m m N N N N N N N N U U 2
23 20.07 93J.6 2L.171 8000 *'Ii.2.27JW.3690 mn 9? F mn m mn N N N N N N N N U U 2
24 2044 840 1 3L.195 9000 -9.0,.11A.2323 mn 37 F mn mn m N N N N N N N N U U 2
25 M046 860.5 11.177 9000-1,0.7.39JkI.3319 mn 95 F in mn m N N N N N N N N U U 2
26 C~dSy uA021479MCC UWY Slerro'Co-op 543cuurblNS5 00 120 U mP UegFCV*Wk~k1 1
27 M04 ZS5O.5 21.197 8900 -9.9 21JW.4Ji20 mn ts F mn mn m h N M M H N N H U U 2
28 20.4 97J.9 21.180 9000-10.0.bOJW.681t1 enlS4 ý m m m N N N N N N N N U U 2
29 20.55 1880.6 21.199 9000-IU.J.94JW.3422 mn 63S F mn en m N N N N N N N N U U 2
30 M058 890.6 U1175 9000-10.2.IOJW.2922 en 53 F m mn m N N N N N N N N U U 2
31 CIdSysAO21619ULU UWY S~ierra Co-op 624UuUrV U U U U mP UoMRFb~kCf 1.
32 1SP3i02 10.9 U1169 7900 -1.5 . 5JW.4eki mn 42i F en m e N N N N N N N N U U 2
33 160,9 20 4111.161 7900 -1.5.24JW. 1922 en A5 m mn Pn e N N N N N N N U U 2
34 16,44 30.6 21.16? 7800 -7.8.20JW.942ýs in 37 F m n mn N N N N N N N N U U 2
35 1M45 40 3 71.161 7900 -7.6.31JW.3S19 en 9b f Mn n Mn h 94 N N h M N N U U 2
36 M647 5G.9 XL163 7900 -7.6.19JW.9;16 mill7 F am mn M NM N N N N N N U U 2
37 16:48 60.6 2L.187 7b00 -?.4.I2JW. 1519 mn 43 F mn m m N Nf N N N N N N U U 2
38 16,49 70 1 41.165 7900 -i.b.4RJW.5%1I6 en2GR F mn m m N Ni N N N N N N U U 2
39 M651 60.6 21.107 7800 -1.8.57J94.2515 mn130 F m mn m N N N N N N N N U U 2
40 1M53 90 2 61.163 7900 -7.6.24JW.2421 mn 47 F mn mn m N N N N N N N N U U 2
41 160,5 100 1 3L.163 7900 -7.1b.%bJW.4424 mn bw F m mn m N N N N Ni N N h U U 2
42 10.57 110.5 11.161 7900 -7,6.41JW.509.S m 7b F mn m m H N N N N N N N U U 2
43 1656 120.9 21L157 78300 -7.5.21JW.2S0i1 mn DI F mn m m M N N N N N N N U U 2
44 1658 130.5 11.155 7800 -7.5.47JW.5995 mn 70 F mn mn m N N N N N N N N U U 2
45 17:00 140 1 U1165 7900 -7.1,lO0A.2120 mn 49 F mn mn m N N N N N N N N U U 2
46 17.01 150.5 11.163 7800 *7.5,37JW.4092 mi to1 F m mn e N N N N N N N N U U 2
47 17,01 1610.5 11.165 7800 -7.7.26JW.2719 m 72 F mn m m N N N N N N N N U U 2
48 17902 170 1 41.167 7900 -7.7.27JW.3693 en 50 F in mn m N N N N N N N N U U 2
49 7:03 160 1 X1165 1800 -7.'?.23JW.2721 m 5b F mn mn a h N4 N N N h h N U U I
50 OAS0 190 1 U1165 1900 -7.8. 13JW.2322 en 41 F mn mn m N N N N N N N N U U 2
51 17,07 200 1 X1169 1900 -7.8.04JW.lJlIU Jin F e a m N N N N N N N N U U 2
52 17,06 910.5 11.169 1800 -7.V. 2BJW.4121 m Oki F mn mn m N N4 N N N H N N U U 2
53 17,09 310.5 1.17 7600 -7.?. 13JW.*319 is 61 F mn m m N N M N N N N N U U 2
54 17o11 330.6 21160 1600 -O.0.00JW.2018 mn W F mn m m H N4 N N N N N N U U 2
55 17i11 240 1 4~1.1 7800 -8.2.4OJN.562a W~OR F m en mn N N N N N N N M4 U U 2
56 1M15 100 1 3L.159 7600 -9.9.43JW.4820 mn11h F mn mn mn h N4 N M N N h 1 U U 2
57 1725 300 2 01.173 6800 -W.9.RIJN. 1620 wn 46 F m en WnN N N N N N N U U I

111111111*2R22R22i223aJ333333344444444445555555555660666666077777777779
113456709012345076901 23456/690123456 k8901234567890123456?9801*345S7S801234567690
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TABLE A-4. rHE NEW bUPER~CUULE.D ULUUO u~rA BASE (Contknuvd.)
Data File No. k8

-- -- -- - -- -- -- - --- -C rd ucluinn No. --- - - - - - - - - - - - - - - - - -
111111111122222 222 3-333.33J3444444444455'55555555qF,66666B66677?777777790

1234567990123456788012345676901 2345678901234567890123456789012345678901234,567e90
Roe.
No. (;ard Ikeocord) Uontamnts
1 CIdSyuAO2lS798LU UWlY Sierr a Co-op bi45cuu~r U U U U mP UoogFWkCf 1
2 l~t1JZ25(,,9 U165 71300 -tý,1.25JW.2820 mn 72 F in m in N N N N N N N N U U 2
3 17129 31G 2 7LI71 8800-10.1.17JW. 1420 in 34 F mn m in N N N N N N H N U U 2
4 71732 320.5 1L173 9800-10.4.11JW.1118 mn .3b F mn in m H N H H N N M N U U 2
5 CIdSWOA216799LU UWY Sierra Cu-o $-34Cu~rB U U U U mP Uom2F~kCt 1
6 Pit162270 1 3PI55 7900 08. .ISJ 1818 in 57 F m in in N N H N N N N N U U 2
7 17o19 260.9 2P161 9300 -9.6.20JW.0218 mi 78 t in in m N N N N N N N N U U 2
0 1719B 290 1 0P167 13900 -9.8.25JW.3519 m, 91 F m in m N N N N N N N N U U 2
9 71733 330.5 IL173 eG00-10.4.0NJW.13&i0 in J1 F m in in N N N N N N N N U U 2
10 l1735 340 1 4L181 8900-10.8.17JW.1-4113 m bU m mn mn Hn N N N N N N N U U 2
It1 17138935J9.5 1L171 7800 -9.2.31Jkl.141b mn be F mn m mN N N MN N N N N U U 2

12 ldyuO2I794C UW 5ere C-o b9CuUP8 U U U U mP UaNRFWkCf
13 1M212360.7 etL193 5500 -3. 1J l~l.'7 in 51 F in m in N N N N N N N N U U 2
14 19.21 370 2 71.181 5200 -2.5.46JW.4'518 m149 F m mn m N N N N N N N N U U 2
15 18,24 300.7 UL179 4900 -2.0.24JW.2015 l.115 F in mn m 14 N N N N N N N U U 2
16 19.25 390.5 ILIB9 4900 -2.B.29JW.Zb1b m145 F in mn m H N N N N N N N U U 2
17 18,26 40J I 3LI71 4600 -2. 1-17JWu. 1814 m132 F mn mn m N N H N N N N N U U 2
18 l9eZ9 41J 2 LI75 6000 -G.3.2OJWa.k5lk) m 78 Fmm maiNNH N N N N N HU U 2
19 1834 420.3.9L179 6800 -6.21.IJWI.020 m~ F mn mn m N N N N N N N N U U 2
20 19034 43A.6 2L177 5800 -0.1.09Jkd.7522 m131 F mn in in N N N N N N4 N N U U 2
21 18s40 440.4 IL171 7800 mh1JIl.~ 245 F in in m N N N N N N N N U U 2
22 19,41 450.9 3LI71 7700 -7.8.70JW.8220 m142 F mn m in N N N N N N N N U U 2
23 1942 46J.7 21.169 7900 -8.1.5OJW.4520 .109 F a.in mn N N N N N N N N U U A
24 19.43 47J.4 1L163 7800 -B.2.50JW.4420 inlUV F mn mn m N N N N N N N 9K U U 2
25 1846 490.5 I171 7900 -B.6.46JW.4419 an1ki F mn m in N N N N N N N N U U 1
28 18,47 400.9 31.167 7800 -8.2.JOJW.3219 mn 67 F in m m N N H N N N N N U U 2
27 149.4 50J.7 ZLIGS /800 -7.01.3JW.1.319 m364 F mn mn m N N N N N N N N U U 2
29 19M5 510.5 IL171 7900 -9.1.SlJW.7014 .45b F mn m m N N N N N N M N U U 2
29 18B5 520 2 5LI69 7900 -7.5.42JW.4116 m205 F mn n mn N N N N N 4 N N U U 2
30 19,5 53J.5 1.1.167 7700 -9.3.42JW.4519 m1j6 F mn m m N N N N N N N N U U 2
31 18,50 540.8 2L171 7800 *9.B.16JW.1519 am 44 F m mn m N N N N N N N N U U 2
32 18,59 550.6 2LI79 7700 -9.5.BOJW.311.9 mn 89 F m mn m N N N N N N N N U U 2)
33 19.06 56J.4 IL171 1800 -7.71..JWI.d1.21 .340 F mn m am N N N N N N N N U U P.
34 19,07 570.6 2L175 7800 -7.13.77JW.7419 m240 F a am mn N N N N N N N N U U 2
35 19,0 590.5 IL173 78900 -7.31.OJWI.119 mJ04 F m mn m N N N N N N N N U U 2
36 19B0 590.6 2L169 7900 -7.5.49JW.4Ujlb .188 F mn mn m N N N N N N N 14 U U 2
37 19, 09BJ.9 31.71 7800 -7.1.27JW.2p017 .i11 F mn mn m N N N4 N N N N N U U a
39 1913 610.9 2L171 78300 -7.8.17JW.2117 an wO 1m mn m N N N N N N N N U U a
39 19.14 620.6 2P175 7900 -7.9.59JW.581i m224 f m m an N N N N N N N N U U 2
40 19.16 630.6 eP171 1400 *-l.1.49JW.5117 m200 F am mn m N N N N N N N N U U 2
41 19I1 *4J.5 1P171 7100 -6. /.%4%)W.5617 .237 F mn m am N N N N N N N N U U 2
42CdtO269MCUYSar Co-op! bV9Uu~rW U U NUN U NiP UsoUIFWkCf 1

44 I9.2 G6J.,9 2L113 680-5.4.IDJW.2?l6 mnill P m am ma N N N N N N N N U U 2
* 45 19,25 67J.S 2L175 6800 -5.4.IJJW.1/11 am 8 F am am m N N N N N N4 N N U U 2

*49 19,29 600 2 5LI67 6800 -5.7.40.Jk.4517 .190 F am em m N N N N N N N N U U 2
47 19031 890.4 1LI67 6800 -5. /.SSJW.S716 m370 F am am m N N N N N N N N U U k
49 19034 70J.6 21.169 6800 -5.5.15JW.161S am 56 F em m em N N N N N N N N U U 2

*49 1943 710.5 11.17 6800 -6.1.59JW.5e16 .246 F m em mn N N N N N N N N U U 2
50 C~dWO EO21679MCC UWY Sierra. Co-Wop bgOCUOr U U U U amP UsogFWk~f 1
51 11.44Z720 1 3L171 GO00 -6. 0,43J .3615 .205 F an m am N N N N H4 N N N U U 2
52 10,45 73C,.5 11.167 88100 -5.9.1SJW.2014 m155 F am m em N N N N N N N N U U 2
53 10,46 74J-6 RL1Bh690 GOD6.1.39JW.4816 m206 F me m m N4 N N N N N N N U U a

11ii11111I29223M22123333333333444444444448555555S55566OMU77777777778
12345S7SS01I345B78901234587S9012345670S013345S)S9012345S78SO21345S7SgOI3345S7g99

Not.,t On type 20 records for U. Wgo. Sierra Co-op date (Files 36-31),
colun 36-37 ota n ppokmt Vme tmeted from
MVDaa~een dia.mlO~xtCoiubu rrooot moeftSLVWCU/Cepoi x cone)).
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TABLE A-4. 1HE NLI* SUUPLO(COULED ULOUU UArA BASE (Continued)
Date File No. 30

- ------------ Card Column o-------------------
11111111112~222224223J3S3333344444444446555555555b~G666~66bfi n,?-7177r#17e

123456788O123456784901234567890123456?8901O234567iS9O1234567990123456789O1234567e99
Pee.
No. Card kkeoord) Contents
I CldS~,sA022679MCC UI4Y Sterr a Co-op S25UuOrb U U U U M UICIF~wkCI 1
2 liS Z IJ 1 .3P175 $600 -8.8aU0JW.1941 m JO F m m m N N N H H N N N U U 2
3 16,5 20.8 2P171 6800 -4.6.24JWa.2721 m 53 F m m mn N N N N N N N N U U 2
4 17i00 36.5 IPI#9 6600 -4.0.49JW.4?k5 mn 57 F mn m m N N H N N N N N U U V
5 17101 40 1 3PI113 5800 -e.S.JiJW.322O s 92 M, M Inm N N N N N N N N U U 2
6 17,03 5J.4 11.163 5900 -2.3.46JW.4944 m ii F m ms m N N N N N N N N U U R
7 17,05 63 1 3LI69 4800 -0.5.28.JW.3020 mn 16 F m m in N N N N N N N N U U g
B 17.0 7J I 3PI73 4800 -l.1.ZSJW.43l8 mISS F m mn m N N N H N N N N U U 2
9 17o10 9A.9 2PI65 7600 -6.0.27AjW.3022 m, bi F m n in N N N N N N N N U U 2
10 O~d~ysAQ26?B79LU UWY blarre Co-op 648Cuorb U U U U m UoNIFWkCt I
II M7.12 90 2 6Ll9211-3001-13.8 ,lOJ.k.lZS in 10 F is Mn m N N N N N N N N U u a
12 M1791 100 1 5L20611300-14 2.29JW.31e8 m 3b F mn m m N N N H N N N N U U 2
13 17,1 110 2 9L19?ll200-l3.G.16JW.e3J1 m 15 1m mn m N N N N N N N N U U 2
14 17.1 120 3 9P1S3l1200-13.3.23JW.kM81 ms 19 F m m m N N N N N N N N U U a
15 17.25, 130 2 6P19210000-11.0.2OJW.2830 m, 19 F m m m N4 N N N N N N N U U 2
10 1727 140.9 3P189 8500 -W.O.1VJW. 1531 mn 10 F m mn * N N N N N N N N U U a
17 1729 150.9 3P1135 1800 -b.1.IOJW.152V m 12 F m mn M N N N N N N N N U U 2
19 17#30 160.7 2PI87 7000 -4.8,2-34W.1/29 m a1 F mn n mn N N N N N N N N U U R
19 CkdS~,sAO226?0ULU UWY Skerre Uo-Wop bkluugrb U V U U mn UeUIFWk~f 1
20 17.0Z17E.9 31`169 6700 -4. 5. 5 J 941b mn 62 F m mn m N N N N N N N N U U 2
21 17132 141.7 0PI13 5700 -R.6.29jN.j5x0 M GL4 F m M 0 N N 14 N N N N N U U 2
22 17033 19A.5 1P163 5500 -2.0,24W.2U19 m 69 F mn mn m N N N N N N N N U U 2
23 C~dSyvAO1RS7ShLU UWY Slerr I Co-Wop S3S~uOr6 U U U U m Ua*lF~kCt 1
24 17i542200 2 71191 8600 -6.5,MUJW2421 m 23 F mn m m N N N N N N N N U U 2
25 1756, *10.7 2L187 8000 -1. 4. 1 WJW.h12.31 m w F m~ m m N N N N Ni N N N U U 2
28 19.01 220 1 5L185 8600 -G.J.14.JW.2099 in 1S F mn mn m M N N N N N N N U U 2
27 10.04 93J.5 21101 8800 -8.0.20JW.222 m, 41 F mn in mnNN N N N N U U 2
28 16.06 240 1 31179 6900 -5.3.49JW.44kb mn 53 F mn m ms N N N N U U 2
29 10.09 950 1 4L107 6800 -i,8,1SJW.1321 m 12 F m m m N N N N N N N N U U 2
30 1815 960.6 2L185 7900 -G.5,2 JW.2h97 m ieb V m mn m N N N N N N N N U U 2
i131 1918 270.5 113 7900 -6.B.32JW.3O2!b m 38 F mg m m N N N N N N N N U U 2

32 19o,1992J.6 21183 1800 -6.7,J4JW.3kV2 mn 55 F mi mn m N N N N N N N N U U 2
33 C~dSivAOUISOILU UNY Sierra Ce-Wop bwO~u~rS U U U U mn UswlFWkCf 1
34 11st Z860.9 3L19610900-12. 7,ZS1JW 2729 mn 24 F mn mn m N N N N N N N N U U 2
35 1827 30E 1 4P20211000-13.1,kbJW.302/ in .O F mi m m N N N N N N N N U U 2
36 M629 310 2 SPIS711500-14.0.92JW.303it m 10 F i in m N N N N N N N N U U I
37 18930 %IRA I 4L19811400-13.9.IIJW. 1639 in 9 F is min MNNNN
30 CldSgUAORRS7VLtA UWY bkorre Co-Wop b43CuUrfi U U U U m UsoIFWkCf I
39 M94 Z330 1 31.1712700-16. 9. 1 1W 1532 M t) F M M Mn N N N N N N N N U U 2
40 18O4 340.7 2L19512900-17.1.22JW.3232 mn 19 F m mi m N N N N N N N N U U 2
41 10.44 35A 2 7L.20019900-11.1.I3JW. 1930 mn 13 F mn m m N N N N N N N N U U 2
42 CldMhAOIIO79LYA UWY Starr 0 Cc-op! b4O~u~rb U U U U mn U@dlFWkCf 1
43 IM5 236A.0 3113611f900-1/,0.16JW. 2730 m 19 F mn m m N N N N N N N N U U 2
44 19e04 370.5 1L1.512900-17.3.26JW.3129 m .30 F m m mn N N N N N N N N U U 2
45 1ISM 3MA I .31.0013000-17.0.15JW. 1330 m 11 m mne m N N N N N N N N U U 2
46 CldI sAO31979MCO UWY Sierra Co-op 82dUu~irOM4b +1 U U a? dlAFmCf 1
47 19i11Z 1E.9 9PIBI 7500 -5,.9.4 ,JW.5913 m462 F mn m m N N N N N N N" U U 2
40 19#12 RE9 201S61 6500 -@.2.d~hW.JI113 in27k F ms m m N N N N N NM N U U 2

*49 10.13 X.4 0165 AOIOU -9.4,61JW. 781?.2 I aM m m m N N N N N NH N U U I
80 19.14 41 1 0P69 90600-10.6 X JW1.91S mb4b F m m mn N N N N N N N N U U 2
51 19O1 50 1 31.163 9900-10.9 X JW. 4516 m195 V m mn m N N N N N N N N U U 2
32 10,15 GJ I 5LIb9 9,00-10.5 N JWI.1IS m557 F m mn m N N N N N N N N U U a
53 1M19 ?H I %3L117 9900-10.0 N JW..6415 m3" F mn m m N N N N N N N N U U 2
54 11.10 80.5 ILI?5 90UD-10.7 X JW1.115 m619 F mn m mn " N N N N N N N U U r
55S 19.21 90 2 41173 9900-10.0 X JW.4S17 MISS F m mn m N N N N H N N N ki U 2
50 10.12 100 1 *L175 0,00-10.6 X JW. 2510 isg? F mn m i N N N N N N N Nf U Ui 2

1111111I111299292Q82*22333333334444444444~5555B5555SSSSSS6sff?777777777S
1134507S0012345*769012345b679U11345S7600012345k7890123450760011345S789012345S7900

Notel on ty e 02 records for U. Wye. blarra 0o-op dante (Fies 16-31),
columns 36-97 contain :pproximoet IV~in *stmasted from
NVDameen dia.w*lO1u(oube root of *NL-WC#Cpi x Cone)).
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TABLE A-4. rHE MLW SUPERCOULEU CLUUD DATA BASE (Continued)
Data File No. J1

-........................... Card Column Mo .- -- - -- - --- --------------... .. .. .. .. ..
111111111112RR222222233J3•33JJ34444444444•55555555556666b66b66t/77'777-114

123456789012345678901234567B901J345678901234567890123456789012345678901aOq567g

Mo. Card NWeoordJ Qontentu
I CIdSyuAOJIB79MCC UWY Sierra Co-op 65CuOrd045 +1 U U c? MIAFmCf 1
2 19e29Z110 2 6L169 9800-10.0 H N 1.a15 m'/UO F m m m H NH H H N N N N U U 2
3 19.31 120.9 3L167 9800-10.16 N .6115 m36O F m m m N H H HN H NH U U 2
4 19.32 130.7 2P171 9900-10.6 N N 1.315 0719 F m m m N N N N N N N N U U 2
5 19•.2 14J 1 4P16710300-11.1 N N .4714 mJ33 F m m M H N N N N M N M U U 2
6 19M36 150.9 3P17710800-11.7 H H 1.416 m700 F m m m N N N N N N N N U U 2
7 C ldSyA031G79ULU UWV Siarra Co-op 619UuUI~rP45 +1 U U c? UIAFmCf 1
S 19,37Z16J.7 2L16910800-11.2 N H .5114 m37? F m m m N N N N N H N N U L1 2
9 19039 17E.9 3P19310900-12.6 H N .7816 m383 F m m m N N N N N N N N U U 2

10 19M39 18J.4 tP18910400-11.9 N H 1.016 m488 F m m m N H N N N N N H U U 2
11 19,41 19E.6 2P183 8400 -9.1 H N .5113 m442 F m m m N N N N N N N H U U 2
12 19M42 20A.6 RP191 7500 -6.3 N N .4212 m427 F m m m N N N N H N N N U U 2
13 19M,58 21J.6 9LI7 6900 -4.8,32JW.2911 m45b F m m m N N N N N N N N U U 2
14 20A11 22E. 2P173 9600.-10.1.23MW.1913 m175 F m m m H N N N N N N N U U 2
15 10,13 23E 2 7P18710900-12.6 X JW.3916 m184 F m m m N N N N N N N N U U 2
16 20.16 240.6 2L1S310900-12.1 X JW.4216 miAs F m m m N N N N N N N N U U 2
17 *0,1.6 250.4 1119510900-12.4 X JW1.117 m408 F m m m N N N N N N NH N U U 2
18 20M17 26J.9 3L19310900-12.5 X JW.2915 m147 F m m m N N N N N N N H U U 2
19 W0.20 2VE 2 SL19110000-10.5 X JW.1513 m133 F m m M H N N N M N N N U U 2
20 R023 26E.9 3P193 9700-10.0 X JW.5415 m292 F m m m N N N N N N N N U U 2
21 20M24 29E.6 2P193 8900 -9.U X JW.6114 m385 F mm m H N N N N H N N N U U k
22 20o24 30J.9 3P187 9400 -1.8 X JW.5613 m487 P m m m N N N N N N N N U U 1
23 20.29 31C 1 3P17? 8300 -7.4 X JW.1611 megd F m m m N N N N N N N N U U 1
"24 20,30 32J I 3P163 7600 -6.6 X JiW.2831 m25V F M M m N N N N N N H N U U 2
25 CIdfymAO31679BLU UWY Slorre Co-up blCuUrBm45 +1 U U al .5-IAFmCf I
26 20o5%Z330 2 6L18310700-11.4 N N .1615 M 88 F M M a N N N N N N N N U U 2
27 20157 340.9 3L17710900-12.1 N N .1815 mlAO F M m m N N N N N N N N U U 2
29 20.58 350.7 2L11710900-12.2 H N .691) m263 F m m M N N N N N H NM U U 2
29 20M59 36K I 3P17710900-12.2 N N .1815 M100 F m M M N N N N N N N N U U 2
30 2102 37E I 4P179 9500 -9.0 H N .3314 m.33 F M M M N N N N N N N N U U 2
31 21.03 38E.5 1P175 (900 -8.2 H N .3114 m224 F m m m N N N N N N N N U U 2
31 2tll 39J.5 ILI75 6500 -3.6 N N .3111 m511 F m M M N N N N N N N h U U 2
33 CIdvUmAO31879BLU UWY Slierr Co-op 15SCuOrOI45 *1 U U a? .5-IAFmCf 1
34 21,2iZ40J I 4L137 9900-10.0.13J ,2414 m152 F m m m h N N N N N N N U U 2
35 21145 420 1 3L1t5 9900 -8..0.19JW.3015 M1/9 F M M M N HN N N N H N N U U 2
36 22.06 460 2 6L179 6900 -78. ISJW.t114 m143 F m m m' N N N N N N N N U U 2
37 22e14 490.7 2LI75 6900 -3.2.44JW,351k m375 F m m' a N N N N N N N N U U 2
38 CIdSgIA031879BLU UWY Sierru Co-op b26CuUr8M45 +1 U U c? .5-IAFmCf 1
39 21t43Z410.9 3L191 9J00 -9.0 X J. J715 milI F m m a N H N N N N N N U U 2
40 21.47 431 1 3P191 7700 -b.3 X JW.2312 m269 F m m N HN N N N N N N U U 2
41 21.49 440 1 3P179 7100 -4.8.5JW.3211 M402 F m m m N H H N N N N H U U 2
42 CIdSvtsA31979BLU UWY Sirr.. Co-op 537CuOrPS45 .1 U U a? .5-IAFmCf I
43 M2O0 Z45C.5 1P175 6900 -4., 2bJ .2813 m259 F M m m tH N N N N H H U U 2
44 2R2O0 46[ 2 6P179 7900 -6.4 X JW.3U14 M.22 F M m M N N H N N N N H U U 2
45 RIM05 47E I 4P1U1 8100 -6.4.35JW.3515 m200 F M M M HN N N N N N N N U U 2
46 M2216 50J.5 1L173 6800 -2.9 X JW.3814 WO78 F m m m N N N N N N N N U U 2
47 22i22 510.9 2L175 7900 -6.4.R6JW.2314 m173 F m m m H N H N N N Nh N U U 2
49 M2.9 920.6 9L183 9900 -8.3,19JW.1513 m19% F m am N N N N N N N N U U 2
49 21,30 53J.5 ILI81 9800 .8.1.16JW.2014 M142 F M M M N N N N N N N N U U 2
50 22,36 540 1 3L179 7900 -6.3.17JW.2014 m149 F m m m N H H N H N N N U U 2

1111111111222292122 33333333334444444444555555555566666"66077777Y77779
12345670901134567990•13456799012345679901i456799012345678901234567901234567990

Note, On type 82' records for U. Wyo. Sierra 0o-op date (Films 26-31),
columns 36-37 cmntukn spprosimete aVOs estimated from
MVO-meen dia.u100C(ube Proot of 6sLWCItpI x cono)).
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Data Files 32 to 34, 37 to 39, and 43

are blank

as of the date of thi.s report.
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TABLE A-4. THE NEW SUIPERCOULLU CLOUD DATA BASE (Co~tinued)
Data File Mo. 35

--- -- -- -- -- -- -- --- -C rd Column No. --- - - - - - - - - - - - - - - - -- -
111111111~2222322224eeJJZ3J3333334444444444555555555566666666667777777777S

123456789012345678901 2345678901234567890123456/8901234567890123456789012345S7890
Rec .
No. Card (Record) Uontents
1 Cld~rpI03248iW72 NRL h 0 Cu VOE340-2.2 64 -7.0 McL~eCvO GuifStreami
2 1142 1A 1 4L217M5400M-6.0.56JW X 1931 X A N N X NM U MSCRO N M N 0 W 2
3 1145 2A.7 2L21505300 -4.6.15JW A 172ts X A " N X MN U 02CRO N N N 0 W 2
4 1150 3J.1.4L22046400 -6.3.82JW X 1928 X A N N K NNM.8M3OCRO N N N OW 2
5 1151 4A.1.3L220 6400 -5. 71.kJW X 1Ws28 X A N N 9 NNM.9M30CR0 N N N 0 N 2
6 1153 5J.2.8L222 6500 -7.3.8 JWi X 2031 X A N N X NNE.6m23CRO N N N 0 W 2
7 1154 6J.3 11.222 6600 -6.4 .5JW X 20JI X A N N X MNNE.5M1CRO N N N 0 N 2
8 1154 7J.1.5L222 6600 -b.8 S6JW X 2031 X A N N K NNE.3IIIOCRO N N " 0 W 2

* 9 1154 BJ.1.4L222 6600 -6.8.4 JWi N 2031 N A N N X NNE.6323CRO N N N 0 W 2
10 1154 9 J.2.7L222 6600 -6.6 .6JW X 2031 N A N N N NNMeMdI10CR0 N N N 0 N 9
11 CldGrp203249lW72 NRL 6 U Cu V*344-2.21174E0-7.0 McL*CvD OuklStreamml
12 1200 IA.1.5L22247100 -6.41.IJWi X 21k8 N A N N X MNN.6024CR0 N N N 0 W 2
13 1202 2A.3 IL22066200 -5.5.32.1W N 1928 N A N N N HNE.3013CR0 N N N 0 W 2

* 14 CldGrp3032491N72 NRI. S 0 Cu V 34 -2.2 680-5.0 McLoCvO GulfStreeml
15 1228 IJ.2.7L210 3750 -3.7 I1JW X 9 U N A N N X MN U MO CR0 N N N 0 W 2
16 1230 2J.2.SL210 3750 -3.3.2OJN X 9 U N A N M N NN U NO CR0 N N N 0 w 2
17 1232 3J.1.5L210 3750 -3.0.28JN N 9 U N A N, N N NN U 00 CR0 N N N 0 W 2
18 1235 .AA.2.SL216 5400 -5.0.35JW X 1425 N A N N N NM U 00 CR0 N N N 0 W 2
19 1240 5J.1.5L217 5600 -6.2.56.JW N 1425 N A N N N NN U MO CR0 N N N 0 w 2
20 1242 6A.1,4L218 6100 -6.4.1 JW N Ib25 9 A N N N NN U 40 CR0 N " N 0 w 2
21 1249 7J.2.61218 6100 -6.5.3OJN N 1628 X A N N X NN U 40 CR0 N N N 0 w a
22 1254 9A.1.2L218 6400 -7.0 .6JW A U U 9 A N N N MN U 00 CR0 N N N 0 w a
23 1255 9A.1.2L218 6400 -7.01.GJW X U U N A N N N MN U MO CR0 N N M 0 W &
24 1256 1OA.i.2L218 6400 -7.0 .9JW N U U N A N N X NN U MO CR0 N N N 0 W 9
25 1256 IIA.1.4L218 6400 -7.01.OJW A U U N A N N X MN U 00 CR0 N N N 0 N 2
26 1300 12A.1.2L218 6400 -7.0 .9JW X U U N A N N X MN U E0 CR0 N N N 0 W 2
27 1301 13A.1.4L218 6400 -7.0 tIWJ X U U N A N N X MN U E0 CR0 N N M 0 N 2
28 1301 14A..1.5L218 6500 -1.5 SBJW X U U X A N N X MN U 25CRO N N N 0 W 2
29 1305 15A.3 11218 6200 -7.51.UJW N 1be5 N A N N X HN U 12CRO N N N 0 N 2
30 Cloud 1032681nIL NRL p b Cu vdoo U 0904-10 oP <lA~mC4 I
31 1352 IA.2 11244 8900 -9.4.52JW.371119560 A N N 0 HN .4 1SCRO N N N 0 N 2
32 CId~rp2O32BSIGSH NRL P B Cu V U U U U oP 0-.lASmCf,MTb II33 1453 IJ 2 9126011000-13.5.IZJW N A N N A N N U NN.12 5CRO N N N 0 N 2
34 1455 2G.1.4L26011000-13.1.21JW.141019360 A N N U MN.24 IICRO N N N 0 N. 2
35 1455 30.1.4Le6o11000-12.b.61JW.681422130 A N N U MN N N RD N N N 0 N 2
36 1455 40.6 JL?6011000-12.3.2bJW.ei1119670 A N N U NN.36 15CRO N N M S WS 2
37 1456 5A.5 ?L26011000-19.0.13J~snow ents. A N N U MN.26 X RD N N M S WS 2
38 1459 6D.2.7L25O11000-10.8.37JN.391222b8U A N N U NN.40 IICRO N N N 0 N 2
39 1459 7J.2./L25011000-10./.24JN.221022600 A N N U MN.22 13CRO N N N 0 W 2
40 1503 8J.3 iL23011000-10.4.3OJ~snow entsm A N N U MN.52 24CRO N N N S WS 2
41 1508 9F.3 1L240 8900 -6.6.41J~snow ontam A N N U NN.32 X RD N N N s Nb 2
42 1509 10J.3 11230 8800 --f.b.2OJ~snow cntsm A N N U NN.21 9C RD N N N S WS 2

** 43 1510 IIF.6 21230 8100 -4.4.3@Jkdmnow antem A N N U NN.44 ISCRO N N N S NS 2
44 1511 12J.5 2L230 8000 -4.0.22~J~snow ontem A N N U NN.23 12CRO N N N S 015 2
45 Cloud 303268iVWV NRL P6 CuCbC U U U U oP M0-.2ASni~f,SrTb 1
46 1512 IA 2 71226 8000 -5.1.52JN.301019610 A N N U NN.40 19CRO N N N S WS 2
47 Cloud 40326S1n0H NRL p 6 U 0 U U U U oP 0-.3FSmCl,Mi'b I
48 1547 JA 2 9L22207000-10.6.22JWi.421322650 A N N U NN.27 U RD N N N 0 N 2
49 Cld~rpIO3l98lHGR NRL S M So iob5-13.0100-2-3.OcP NyNE7W&FLc 1
50 1527 1.A.3 11230 7000-18.0.4BJAI N N M N N N N X N N N N RD N N N UmmW 2
51 1551 2A.5 21,230 60U0-10.00.2JN N N N M N N N X N N.19 U CR0 N N N UmmW 2
52 Cld~rp2O3I98lJST NRL 5 M bo 104ts-13.0 U U oPM WyN7W&FLc 1
53 1558 I.A 2 71230 5800-16.0.25JW N N N M N N N N N M.18 U CR0 9N N U~NOW 2
54 1601 2A.5 2L230 5600-15,2.18JW N N N N N N N X N N.18 U CR0 N N N 0 N 2
55 1606 3F.5 2L230 5000-13.9.I1JW N N N M N N N N N M.12 .4CRO h N N S- WS 2
56 16O7 4A 1 61220 5OOQ-13.2.28JW N N N N N N N X N M.28 5CRO N N N S- WS 2
57 Cld~rp3O3I99IH0R NRL S M SG IN4u11-13 0'10-18.5cP N WM7W&FLo ,CILO1
58 1631 IA.3 11230 5000-13.5.2JJW N N N N N N N X N M.25 U RD NN N S WS 2
59 1643 2A.5 21230 6900-16.9.48JN N N N N N N N X N N.50 U RD N N N 0 W 2

111111111 122222222223333&33333344444444445555555555666586666677777777778
12345678901234567890i2345s7e90123456je8012J45678so123456780012345s78gola345elega
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rABLE A-4. rHE MEW SUPERUOOLEO CLUUD UATA BAbE (Continued)IUtm file No. jb

---------------------- ----- Card Co lumn No. --------------------------------------
1111111111222222222233J333433444444444455b55b555686666666677777777778

12345S6?9a123456:'8901234561890123456789012345678901234567890123456789O1234567890
Rec.
No, Uard (Record) Uontents

1 CldGrp40J13811AD NRL b 3 ba I.8dM-15 8OOM-22 cP NyWN5fWFLc,UpClI
2 1705 IF.5 2L230 7000-15.6.24SJM N H H N H N XN H N.17 U RO H H N S- MS 2
3 1706 2A 2 8L230 7000-15.'3.12JW H H N N H h N X N N.10 40RO N N N S- MS 2
4 C~dOrpIO41781oME NRL S U St CEU9S-7.8120 U MgTSyM,W&FHa&R,CILOI
5 1430 IA 2 9L23011000-10.0 N JM HN N N H N N N N H.249.6CRO H N N 0 W 2
6 1439 2E H HP210 9700 -8.1 H JW.03164115 A N N N H N.082.7CRO " N N 0 M 2
7 1439 3E H ,P21010900 -8.1 H JM.221dO2dOI A H H N N H.25 IOCRO H N N 0 W 2
8 1440 0 1 4L21010700 -7.8 H JW.32182OSSO A h N H N N.32 13CRO " H N 0 W 2
9 1441 5D 2 51.21010700 -7.6 M JW.271422290 A H " h H N.33 13CRO N M N 0 W 2
10 1442 SD.5 2L21010700 -7.5 M JW.U3 716470 A h " N M M.26 11CRO H h H 0 W 2
I 1443 70 2 6L21010700 -7.4 N jMunow antam A N N " N H. 093.OCRO N N N SN MS2W
12 1445 8A 2 8L22010700 -7.3 N JWsnow ontam A H N N N N.197.SCRO N M N S- MS 2
13 1502 9F.9 3L23511000 -8.6 H JMunow entem A N N N N N.103.9CRO N N N S- MS 2
14 1503 1OF 417L23511000 -7.7 N JMunow antam A h N H N N.249.SCRO H N N 5- MS 2
"15 1507 11F 310L23511000 -6.2 N JM.081bk5320 A H N N N t.1'17.OCRO H N N 0 M 2
if, 1510 12A 624L.23511000 -4.5 N JW.20132k330 A H tI N H N.28 11CRO N N N 0 W 2
0) Cloud A121980oaMA NRL b 0 bo @MbO U 580M-13 cP 1-2FSmDyCf 1
S18 4,35 1J.3 1L218 75000-12 .ktJW X N N A N N X MM.32 16RO N H N0 2
19 t4.38 2F.4 1L218 75000-12 .12JW N X A X A N N X MN.16 l2eRO N N N 0 W 2
20 14v37 3J.2.7L219 75005-12 .28JM N X N X A H N X NN.56 14oRO N M N 0 M 2
21 14,38 4J 1 41218 75005-12 X JM N X N X A N M X HN.95 16.RO N N H 0 W 2
22 14v41 5J.3 1L218 75000-12 N JM X N X N A N H X NN.35 1i4RO N N NH 0 W
23 14o43 6J.3 1L21 75000-12 N JM N X X N A H N N NN.196.7aRO N N N 0 W
24 14147 7J.3 11.217 7000-11.5.2.SJM N X A X A H H N HN.23 lOaltO N N H 0 W 2
25 14,49 8F.3 1L245 7000-11.5.1kJM X N N X A N H N HN.197.ioRO H N H 0 W 2
26 14.50 9J.4 2L245 7000-11.5.20JM N X X N A h H X HN.27 14cRO N H H 0 W 2
27 14M50 10J.2 1L245 7000-11.5.14JM N X N N A N N X HN.198.5RO H N N 0 W 2

11t11111t1222222222a3333333334444444444555555555566666686877777777778
123456769012345678901234567890123456789012345678901234567890123456789901234567890

A-46



TABLE A-4. THE NEW bUI'LNUUULLI) CLUUD JrAA BASE (Continued)
Unto File No. 40

----------.------------ ----- Card Uolumn No. ----------------------------- ---------
lI11111111222222•22223.33333,33JJ444444•4444tý555555555666666666677777777771(

12345678901234561890123456789012345678991k345b/89022456789012345678901234567190
Rec.
No. Card (Record) Contents

I F29SCIA121G74OLMUWSH QJRMatSoa.vt06 b 0 Cu C 30 U 200 U mP 0-.lACfSuFI I1
2 15.131 10 1 3L126 7000 -3 .3 JWaI N h N m A N N N IOW N N H H N N S- W+12
3 15,14 20 1 3L130 7000 -3 .15JW N N N m A N N N 30W HN N N N H H S ml 2
4 15,16 36.2.41130 7000 -3 .55JW N H N m A N N H 2W N H N N N H 0 mW 2
5 15,16 40.5 11130 7000 -3 .7 JW N N N m A N h H 5W N N N H H N 0 mW+12
6 F29BCIB121674OLMUWSH GJRMmtSoo.v106 5 0 HN U 45 O 200 U mP 0-.2FCfSuOF! 1
7 15,17L 1010221130 7900 -4 .OGJW N N m AN NH 1OWN H N h N N H 5- ml 2
8 F29fCkCI21674SEAUWSH GQJRItSaa.v106 S 0 Cu C 30 U 200 U mP 0-.IACfSuOF1 1
9 16,23L 16.4 1L130 8000 -3 .3 JW N N N m A N N N 15W N H H N N H S W+12

10 16v24 20.1.2L130 7500 -3 1.OJW N N N m A N N N 3W N N N N N N 0 mW 2
11 16t27 30.2.4L130 7500 -2 .5 JWN N N m A N N N SW N H N N N H S- W+12
12 F29SCID121674SEAUWSH QJRMwet~o.v106 S 0 Cb C 30 U 200 U mP 0-..ACfSu9Fl I
13 16e42L 10 2 4L124 7000 -2 .17JW h M N m A N N N 15W N NH N N h S ml 2
14 16M44 20 3 61124 7000 -1 .45JW h N N m A h N N 4W N N h N N N 0 mW+12
"15 16O49 36.5 IL124 7000 -1 .2 JW N N H m A N h N 3WN H N N N N 0 mWl12
16 16,50 40.4 11124 7000 -1 1.1JW N H N m A N H N 1W N H N N H N 0 mW 2
17 F298CIE121674SEAUWSH QJRMvtSoa.vl06 5 0 Cu C 30 U 200 U mP .2-.4ACfSu@Fl 1
18 16M52L 10 4 8L120 7000 -1 .2 JWN N H N m A N h N 5W N N H N N - ml 2
19 16M57 20 4 81120 7000 -L .1 JWN N N m A H N N 5W N N H N N NS- ml 2
20 F301CIAO10275SEAUWSHQJRMetSeoclOBp29S 0 Cu 8 30 U 095 U mP CvOOaWf,".2F4aRbi
21 14o481 10 3 7L122 5400 -2.4.17JW N 9 N 500 A N N H .2W N N N N N H 0 W 2
22 14,51 20 2 3L122 5500 -2.7.ZJJW N 9 N /00 A N N N .1W N H H N N N 0 W 2
23 14e54 30 3 7122 5400 -2.4.14JW N W N 550 A N h N .1WN N N N N N 0 N 2
24 14s57 40 2 3L112 5400 -2.6.0eJW N 8 NbO A N N N .1W N N H H N N 0 N 2
25 F301CIDOIO2750LMUWSHNJRMetSoiOBpg296 0 Cu I U U U U mP CvOOaWf,.6ACf 1
26 15,401 10 2 3L120 7400 -1.3.21JW N 25N 25 A N N H 1W N N N N N N 0 mW*12
27 15142 2J 2 4L120 7400 -1.4.26JW N 20H 60 A H N N 1WN N N N N N 0 mW#12
28 F3O1CICOIO275HQMUWSHQJNMmtSoolO6,p29S 0 Cu C 30 0+1 >99 (-15mP Ud@CfSu9FII3aRbI
29 16.06L 10 3 71134 7600 -2.. O7JW N 10H 1kb A M N N SSW N N H N NH H S# ml 2
30 16,09 20 1 3L140 7800 -4.I.1JWN h 16H 500 A N N N 15W N N N N N H S-muW12
31 16,11 30 2 4L135 7800 -4.0.21JWN H 11 290 A N N H 99W N N N N N N Suml*W2
32 16&25 4J 4 8P13010000 -7.5.14JW N 11H 900 A H N H 30W N N N N N N S- 14W2
33 F301CID010275SEAUWSHQJRMetSoc106.p296 Obtsct U U U U mP ,.GAWkCf I
34 18,24 IN 511L124 6500 -3.7.27JW IUN 460 A N N N .2W N N N N N N 0 mN 9
35 18,30 2A 2 3L124 6400 -3.6.OJW N 8 N 320 A N N N OW N N H N N N 0 W 2
36 F733CIA020279237UNSH PrPv Comm 1982 5 0 be C060 -2.8 79 U mP 1WIA&f,62-3E&ACfl
37 12,341 10 612L125 6445 -6.4.84JM. 7T2734125 A9.1 0 36.1W N NH H N H E-mW*12
38 12,37 2K.5 11119 6770 -4.5.V9JN.82283810V A 11 0 31.1W N N N N N N E-mW,12
39 12s46 3E.6 IL119 6770 -4.3 X JW.382634 69 A 183.797.1W N N N N N N 0O mW 2
40 12t48 4E1020L119 6290 -4.3.44JW.522540103 A X 1.999.1W N HN N N N N 00 mW 2
41 F733CIBO020279237UWSH Priv Comm 1982 6 0 St C 24 41.0 43 -1.2mP 1W&ASf,&R-3E&ACfl
42 13,021 Ic H NP12O 4280 -1.3 X JW.322439 75 A X .199.1W N N N N N E-mW+l2.
43 13M03 2E H HP120 3760 -1.7 X JW.291t32175 A X .399.1W N N H N N N E-mW*12
44 13M03 3E N MP120 3270 -1.1 X JW.331b242b3 A X .399.1W N N N N H N E-mW412
45 13M04 4E N NP120 2725 -O.J X JW.171434199 A X .259.9W N N N N N N E-mW#12
46 13,04 5E H NP120 2450 -0.1 X JW.041035149 A X .543.1W N N H H N N £-mW#l3
47 F733CIC020279231UWSH Priv Comm 1982 S 0 St C 48 -0.6 62 -2.4mP 1W&ASf,42-3E&ACfI
40 1320L I N NP122 4930 -0.5 X JW.24RU25 95 A 59 .146.1WN H N N N N E W#12
49 13,20 2E N NP121 5310 -1.0 X JW.202220 bg A 54 .199.1W N N N N N N E W#12
50 13037 3D 1 31137 5370 -1.4 X JW.122040 b3 A U 0 6 OW N N H N N N 0 mW 2
51 13039 4 2 4L123 5325 -1.3 N JW.242239 M4 A .3 0 28.1W N N N N N N 0 mW 2
52 13,41 5J.7 11123 5350 -1.2 A JW.101740 67 A1.1 0 40.1W N N N H N N 0 mW 2
53 13M43 BJ.8 2L121 5350 -1.3 N JW.112240 86 A1.2 0 19.1W N N N H h N 0 mid 2
54 F733CID020279237UNSH Priv Comm 1982 S 0 St U 16 +0.8 35 -0.ImP 1W6ASf,&2-3EIACftI
55 13#59L 10 2 4L124 3380 -0.7.45JW.541040233 A N .299.2W N N N N N N E-mWt412
56 14.01 20.4.8L119 3360 -0.4 X JW.312139119 A N .299.1W N N N H N N O0 mW 2
57 14.02 30.4.8L119 3325 -0.6 N JW.431139313 A X .388.1W N N N N N N 0 mW 2
59 14,02 40 1 21114 3405 -0.2 X JW.282139 99 A X .199.3W N N N N N N 0 mW 2
59 14,03 5E.5 1L116 3385 -0.6.5 JW.58W833230 A X 0 99.•W N N N N H N 0 mW 2
60 14,04 6E 4 8111 2890 -0.2.43JW.491b39359 A N .199.3W N H N N N N 0 *W 2

1I1111111122222222223333333333344444444445555555555S66e6666s7777-777778
1234567S901234567890123456789012345B789O123456l89012345,789012345B7901234567e99
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I ABL A- 4. I 4k. t1.W w LIPt. CUUIL. J.0L CL UOU uAls ww, A A (U ilitLi nu e
Uinto le No. 'I1

11111l111112222222222333333333444444444455b5555555666666666677777777778
I 234567890123456789012345b/d9012LS456/ 012~l34567890123456789012345678901 234567890

No. card (kecord) Uontey,1
1 F733CIE020279237UWSH Priv Comm 1992 S 0 bc 0 22 +0.6 U U mP 1W&ASI,&2-,3EAACfl
2 15.151. 10 1 2L123 2640 -0.1.25JW.18 921362 A X 1.1444.W N N N N N N SP W+12
3 15.17 2J 1 21.127 25810 -U..19.JW.09 7 X341 A X 0 66.7W N N N N H N SP W412
4 F733CIF020279HQMUWSH Priv Comm ±982 b 0 ýic B 28 -0.5 U U mP lW&ASf,62-3E&ACIl
5 1525L IJ 2 41125 3085 -0. ).37JW.2010303ts2 A X .8.302.W N N N H N N E-mWsl2
6 15s30 9E 3 5LI18 3090 -L.S.J5JW.251018530 A X .bbl2.W N N N N N N E-mw*I2
7 15.33 3E N NP111 3595 -2.2.55JW.521IR5330 A X .6973.W N N N N N N E-mW4I2
3 15,35 40 1 2L118 4040 -2.9.40JW.461527e90 A X .4905,.W N N N N N N E-mW4I2
9 15136 50 1 2LI19 4055 -2.6.waJW.1410 X285 A X .69911W N N N M N l. E W+112

10 1537 60 2 4L117 4070 -2.1.09JW.0710 X1165 M X bV901LW N N N N N N E W+112
It 1539 7E 2 5L.117 4070 -2.1.SSJW.33173R175 A X .299.6W N N N N 4 N E-mW+I2
12 l1541 SK.6 1LI12 4260 -1.8. 7SJW.bbld28230 A N .32P,1W N N H N N N 30 mW 2
13 1543 SK.2.4P115 4615 -2.21.1JWI.02230234 A N .3 2.2W N N N N N N 60 mW 2
14 F857CIA0214SOOLMUW.SH Priv Comm 1IM 6 0 Ac CU15-17.81-35-21.5cP EyWNE-SWPSGSWHeI
15 12#12L. IE N NP14712150-17.B.05.JW.021Z$ X JJ A X N 1. .3W N N N N N N 00 mW 2
16 12s13 2E N HP14II2700-I9.I.07JW.Q6111bl5J A N N .2.JW N N N N N N 00 mW 2
17 12,15 3E N MP14313250-20.6.07JW. 091215190 A N X .6.1W N N N N N N 00 mW 2
19 12,16S 4E N MP14013735-21.5.i9JW.292027122 A N N 2..1W N N N N N N 00 mW 2
19 F957CIS021490HQfrIUWSH Priv Comm 1982 S 0 bc U J3 -4.1 58 -6.IcP EyW,NE-SWP9GSW~cI
20 l2s47L lE N N5145 5505 -5.3.07JW.111ýeblI3 A 0? X .6.1W N N N N N N 0 W
21 12#48 2E N HS146 5000 -4.5.0OYJW. 151014443 A O'Y N 0 .1W N N N N N N 0 W 2
2P 12.48 3E N NS145 4520 -3.7.0?JW.201324295 A N .190 .1W N N N N N N 0 W 9
2Z3 12M5 4E N NS138 4025 -4.4.1'?JW.221021790 A.1? N .4.1W N N N N N N 0 W 2
24 412.51 SA N N51.33 3480 -4.3.U4JW, 071229125 A.27 X 2. .kW N H N N N N 0 W 2
25 F857CIC021490HQMUWSH Priv Comm 1982 S 0 So C 37 -2.6 46 -3.3oP £yWNE-SWPq6SW~eI
26 12s56L IE N SPI15 3805 -2.6. 04JW. 031031104 A N N 2. .2W N N N N N N 30O MW 2
27 12s57 2A N NP121 4300 -3.8.19?JW.211229450 A N N 1..3W N N N N N N 00 mW 2
29 F857C1DO21480OQMUWSH Priv Comm 1982 S 0 bt C 49 -J.4 59 -5.OcP EyW. NE-SWPg6SW~cI
29 121581 IE N MP123 4940 -3.4.05JW.021020 i6 A N N 0 .1W N N N N NNOSrW 2
30 12s59 2E N NP123 54bS -4.4.u'eJW. 121422136 A A N U I1W N N N N N N 0 W 2
31 1MO0 3A N NP121 5825 -5.0.15'JW.211423270 A N N 0 .1W N N N N N N 0 W 2
32 13i01 4J.4.9L129 5900 -5.5. IJW. 2b1221327 A N N .1.1W N N N N N N 0 W 2
33 13,06 5J 2 5LI31 5760 -~/1W21230A N N 0 .1W N N N N N N 0 W 2
34 13.09 6J 2 6L132 5435 -b.,3. 1?JW.2 11221294 A N N 0 .1W N N N N M N 0 W 2
35 13112 7J I RIM3 5280 -4.4.O6JW.10 U21293 A X N B..lWM N N N N 0NOW 2
36 F857CIE021480ONMUWSH Priv Comm 1982 S 0 St C U U 58 -5.OcP EyW, NE-SWPgBWo
57 13.151 10 1 3L129 4965 -4.2.O9AW.191228304 A N N .9.2W N N H W 2
38 13.17 20 2 3LI24 4965 -4.0.17JW.L451224363 A N N 6.1.W N N N N N N 0 W 2
38 13119 30 5111.117 4885 -4.1.2YJW.4115b310I A N N 1. .1W N N N N N N 0 W 2
40 1M25 40.4.81123 5005 -3.9. O9JW. 15L1222227 A N N .3. .W N N N N N N 0 W 2
41 M329 5J.7 11122 5850 -5.2.I3JW.2414941189 A N N .3.1W N N N N4 N N 0 W 2
42 1331 6J1 2 5L117 5845 -5.6.2?jW. 431624270 A N N .4.1W N N N N N H 0 W 2
43 13i34 70.8 11123 5960 -b.0.21JW.401522308 A N N 0 .IW N N N N N N 0 W 2
44 13,35 SJ 1 21126 5905 -b.9.29.)W.431524207 M N N .2.1W N N N N N N 0 W 2
45 13,06 9J.3.6L127 5750 -5.6.1'?JW.J71bZ?293 A N N .5.1W N N N N "N 0 W 2
46 FS57ClF02149ONQMUWSH Pr~v Comm 19W2 9 0 bt 9 U U 53 -4.OaP CyW, NE-SWPiSSWNOI
47 1314iL IE N NP129 5190 -4.1.1'?JW.251519267 A N N 51.ieW N N N N NN W 2
49 1M42 20 1 21128 4955 -3.18.09JW. 161322204 A X N 22.3W N N N N N N 0 W 2
44J 1M43 30 1 21118 4985 -3.7.06JW.041223 683 A X N .4.1W N N N N N N 0 W 2
50 1M44 4D 1 31118 5000 -3.13.06JW.07 92620d A N N 13.1W N N N N N N 0 W 2
51 1M46 50 1 31115 5005 -3.0.09JW.171129305 A N N 2. NW N4 N N N N N 0 W 2
52 1347 60.1 1L112 5000 -3.7.OSJW. 061228135 A N N 11 NW N N N N N N 0 W 2
53 13o49 7D.5 11116 4980 -3.5.OSJW.uS Mk170 A N N 1. 9W N N N N N N 0 W 2
54 1350 60 1 21123 5015 -J,7.O9JW.1.14132316J4 A N N 11 NW N N N N N N E-mW.12
55 13.52 90 2 4L124 4995 -3.8.OGJW. 0911241731 A X N LIE NW N N N N N H E-mW#12
56 1M54 IOJ 4 81122 5005 -4.1.QVJW.19102034b A N N .5 NW N N N N N N 0 W. 2

11111111112222a2222233333ý3333344444444445555555555686666.BG777 77777177
12345678901 2345B7B901234587890 12345876901234567890123456799012345678901234567690
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1AULE A-4 THE: NEW SUPER~UUL.ED ULUUL) UAIA WASE (Uontinued)
Daite File No. 42

-- -- -- -- ---- -- - --- -C rd Colum n~ No --- - - -- - - - - - - - - - - - -- - -
I111111111l2~2222?222J3.33334444444444'4455555bt5555666666666677777777777S

I 23456789U 12345r678901234567890123456 786012345678901 2345E'789012345878901234567890
Rec.
No. Card (Record) Con~ten~ts
1 F857ClG0k1480HQMUWSH Priv Comm 1982 6 0 So h 47 -4.0 58 -5.OcP EyW,NE-SWP 6Wc
2 14s06L IJ.? IL120 5845 -5.I.08JW.1714kV154 A N X 50 XW N N N N N N ~W2
3 14117 2E M NP134 5685 -5.5-17AJ.361622-317 A.1? N 0 NW N M N N N N 0 W 2
4 14.18 3E N MP120 5190 -4.8.1?~JW.231318380 A.1? X 0 XW N N h N h N 0 W 2
5 14.19 4E N HP121 4765 -4.0.04JW.091U1*276 A.2? N 4. NW N N N N N M 0 W 2
6 F857CIH021480HQMUWSH Priv Comm 19U2 S 0 So 0 54 -2.9 42 -3.loP EyW,ME-SWPgGSWHc1
7 14.201 LE N MP123 3940 -2.9.l'OW.2JIbk8170 A V? X Fý. :" H4 N N N N N S-mW+12
8 14,21 2E N MP131 3400 -2.1.0?JW.151829 SO A S? N 23 XW N N N N N N S-.wW+12
9 14v39 3E N MP124 3365 -3.2 X JW.0418 8260 A X N 3.1..W MN hN N N M E-mW*12
10 14s40 4E M NP117 3955 -2.6 N JW.14101-3423 A X X 1..4W N N N N N H p00mW 2
11 F85701102148HOHMUWSH Priv Comm 1tO82 5 0 So W 49 -a.8057 -6.OoP EyW,HE-SWP6SBWHCI
12 14.sOL IJ.9 2L134 5620 -5.8.17AW.231-323950 A A N 0 .1W N N N M N N W .2
13 14.5 2J.4,91.138 4835 -3.8.07JW.08 715288 A N X 4. .6W N N M N N N S-mW. 12
14 15.02 3A.9 21132 5325 -4.7.05JW.08 816233 A X N 2. .9W N N N N N N S-mW+12
15 15.10 4J.8 2L135 4925 -4.5.OSJW.06 8161861 A N N .3.2W N N N N N N 0 W 2
16 15.12 5J 3 7L133 4935 -4.6.0BJW.U9 815245 A N N I.1.W N N N N N N 0 W 2
17 15o21 GJ 2 5L131 4925 -4.3.08AJ.11 921261 A N X -3.1.W N N N N N N 0 mW*I2
18 15039 7J 2 4L129 4930 -4.1.OS8W.10 9t5253 A N N .5.3W N N N N H N S-mW+12
19 15.51 BA I 2L127 4345 -3.2.O7JW.O7 815M0 A N N .9.4W N N H N N N 0 mW 2
20 FO8ICIA0409flOoLM'UI4S Priv Comm 1982 5 UCuUbI 34 -0.4 75 -5.8mP Ua2-3FrmCtiOf 1
21 11.131 1A.6 1LI136 8460 -8.7 N JW.93273;A14 AI13 2.2733.W N N N N N N SPmW:.12
22 11,23 2A 1 31142 6305 -4.8 N JW1.228331W8J A 71..3314.W N N N N N N E- mw.2
23 11.31 3A.2.4L126 4935 -1.1 X JW.81243MO0 A 0 N 3.1W H N N N N M 0 mw. 2
24 11o36 4A.4.9L129 4810 -1.5 N JW.852431151 A 161.7133.W N N N N N N RW W 2
25 FSBIC18040980HQMUWSH Priv Comm 1982 S 0 Cu 8 34 41.0 U U mP Us2-JPFFmC1&Ot 1
26 11.431 1J.6 IL127 4035 0-.5 N JW. 712029210 A 2 .8 5L.W N N N N N N 0 mW 2
27 11,44 2A.4.9L128 3900 M-.5 N JW.58182241 A 8ý .5 52.W N N N N N N 0 mW 2
28 11M5 3A.6 21131 4085 M-.1 N JW.942230k94 A N N 3.1W N N N N N N 0 N 2
29 12.0 4D.2.4L133 5140 -2.1 N JW.5620M020 A 11 .7114.W N N N N M N SPmN#12
30 12,03 5A.3.6L144 5170 -2.5 N JN.551729290 A 5 .8 62.W N N N N N N SPmW*12
31 12.05 6J.2.4L137 5565 -3.1 N JN.6020292016 A N N 2.1W N N N N N N 0 W 2

111111111122222 222 2233333333334444444 44 455555555556S8666660667 77 7 77777 78
1234567S901234597890 1234561GsO12-34567890123456709012345678901A34567S801234567899
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TAELE A-4. THE NIEW bWJLrRCOOLErI CLOUD DATA B.ISE (Continued)
Date File No. '44

-------------- ---Car'd Colu.mn No. ------------------- ---
1l1ilII122f22222a22Z33333Zo,333444444444455555555556666666666?777777777B8

12345678901234567890123456 /89U12345bl890123456?890123456789012345678901234567890
Rec.
No. Card (Record)J Uontents
I Pass I 120679HTSAFOL AFGL-TR-810152 P' 85t 8 U U 0520--.8 c b6-lFSuCf,Ufl52 1
2 22#57Z ID 1 3LI67 5195 -1.8.25JW.271531300 A N M 2o HN U U RO N N N S- 1.1.2
3 22M5 20 2 5LI62 5155 -0.9.16J4. 171221370 A N h ta MN U U RO N N N S- 1.1.2
4 Pass 2 I20b79HTSAFGL AFOL-rR-91o11-2 P 8AmAcS 64 -0.6 U U a .6-IFSuCf,C1152 I
5 23#01 IN 1 4L177 7165 -1.0.48JW.5U1734440 A N N ic MN U U RO N N N S- 1.1.2
6 23.03Z 20.7 2L173 7175 -1.5.22JW.151241350 A N N to MN U U RO N N N S- 1.1.2
7 23.04 30 1 3L169 7175 -1.6.13JW,05113314b A N h ta NM U U, RO N M N-+ 5-..2
8 23,05 4D.3.8L175 7200 -e.0.Z5JW.1IlI2%'1JG0 A N N 2o MN U U RU M N N 9- 1.1.2
9 23,0 50.4 1L174 7200 -2.0.1SJW.U7 to52J00 A N N la NM U U RO N N N S- 14WZ1

10 23.09 6N.8 2Lif32 7980 -k.7.21JW. 101030310 A M N ta NN U U RO N N N S- 1.1.2
11 Pmas 3 120679HTSAFOL AFOL-TR-610192 P d8Ari'B U U U U a .B-lFbuCfCfl52 I
12 23142 IN 1 JL177 9250 -3.9.lBJWsnow antem A N N 4a MN U U RD N N N S 1.1.2
13 2M15 2H 1 4LI178 8260 -3.7.O8JWsnow antem A t4 N 3a MN U U RD N N N S 1.4W2
14 2317 3N 2 7L176 9250 -J.6.118JWsriow antam A N N Jc NN U U RD N N N S J14WR
15 Peso 4 120679HTSAFOL AFOL-7R-810192 t, dAmAcd U U 1,300-10 a .6-IFSuCf,Gf 152 1
16 M323Z IJ I SL18511340 -6.4.29JIu..),31G632340A N N 55 MM U U RU) N N N U mWi 2
17 M326 2J.4 IL18411320 -6.3.3lJ4,-3b16J33365 A N N 56 NM U U RD N N N U mli 2
18 2326 3J.5 2L18611320 -6.5.34JW.401634335 A N N 55 NN U U RD N N N U mWi 2
19 23127 4J.3 1L19511325 -6.6.44JWa.551734410 A N N 55 MN U U RD N N N U mli 2
20 2327 5J.4l 1L18311320 -G.4.28JW.Jk~1/4270 A N N 56 NM U U RD N N N U mli 2
21 Puas 6 120679HTSAFOL AFOL-TH-OAU192 P bIsAuca1l4O-11.5170-18.5a .B-IFSu,0f,CfIS32 1
22 23,41Z ID 1 5L18615260-14.5.43JW.451633300 A M N 27 MN U U RD N N N U mW 2
23 23t43 ZD.6 2L20015330-15,0.37JW. 331532345 A N N 26 MM U U RD N h N U ml' 2
24 2343 314.4 1Ll8015270-I4.e.16JW.IU1~d.s1240 A N N 27 MM U U RU N M N U mW 2
25 Puas 7 120679HTSAFOL AFGL-TR-81019k P WAsAaiH140-11.5170-18.5a .6-lFSuCf,Cf152 1
26 23472 IA.4 iL20716915-Ie,5.2eJWae41734255 A N N 25 MN U U RD N N N U .14 2
27 Pass 9 120679HTSAFOL AFOL-TR-W1U192 P WAsAaBI4O-11.5170-18.5a .6-lFSuCf,CfI52 1
29 MOM09 IJ.3 1L18I14400-i3.3.27J14,251b-34255 A N N 0 MN U U RD N N N U mW 2
29 2412 2J.3 1L19114390-13.5.21414.dSIS34Jb~S A N N 0 MN U U RD N N N U MWi 2
30 2413 3H.7 2L18614420-13,6.kbJW. 3b1 h5345 A M N 303 MM U U RD N N N U mli 2
31 PmvulO 12Ob79NIhAFOL AFOL-TR8-10192 P &AvAa6 U U 1,3010-10 a fi-lFSuCf,CfI52 I
32 MM17 10 4121.17712295 -8,6.39J14.3616;34300 A N N 29 MM U U RD N MN U mli 2

24,M23 2H i 4L17312260 -8,3.56JW.66~235325 A N N la MM U U RO N "NM U mW 2
34 PosoII 12067SHTSAFOL AFLOL-TR-8J10192 P' UA.AaB U U U U c S6-IFSuCI,0fI52 I
35 24e29Z ID I 5L16710285 -5.3.35JW.Zb121b485 A N N 481 NM U U RD N N N S- 1.142
36 2430 2H 1 3L17110300 -5.9.46JW.451734345 A N N 86 NN U U RU N N N 9- 3.142
37 M432 3M I 4L16910300 -5.6.1/JWsnow antom A N N 2c MN U U RO N N M S ml 2
38 Poss12 12067SHTSAFOL AF(3L-TR-WI0192 P ksAmAoD U U U U c .6-1F~uCf,Cf152 I
39 24035Z IN 3 7L1BS 8230 -4./.07Jhlmwnow ontom A N N ic NM U U RD N N N S ml 2

1111111111222222222 J33a3333JJ34444444444555b555555568666b666677777777778
1234567890 1234557890 12345678901234567890123456 799012345678801234567890 1234587890
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TABLE A-4. THE NEW SUPERCUOLkE ULOUD DATA BASE (Continued)
tiets File No. 45

-----.---------. -----..- -- u. . C rd Column No. ---------------------------------------
1111111111222222k2223333333333444444444455555555556666666666777777777V8

123456789012345678901234567890123456/89012345678901234567890123456/8801234567890
Rec.
No. Card (Wecord) Uontents
I F3 SynAO32779VLLLAMP Priv Comm 5/82 S27 Sc 1044 *1 064 -4 MmPE2AWkWfBSLc 1
2 11j12Z 1J.2.BL200 6300 -3 .07JN.08 8 U360 F 0 0 M NM N N N H N 0 N 2
3 11,30 2J.2.SL195 6310 -3 .54JN.7313 U702 F .4 .3 N NH H N N N N N 0 N 2
4 F3 CldBO32779VLLLAMP Priv Comm 5/82 S22 As 1102 0-9 1140-10 MmPP2AWkWf8SLo I
5 111372 1J.4 1L20810020 -10 .09JN.09 13 U325 F 0 0 N NN N N N h h N U MN 2
6 11t40 20.3 IL23411080 -11 .33JW.4013 U4Y0 F .2 .1 14 NN M N N N M M U IN 2
7 11142 30.3 1L23711090 -12 .JSJN.J511 U565 F .1 .1 N NH N N H N N N U OW 2
8 F3 CldCO32779SCQLAMP Priv Comm 5112 S17 Cu i 26 #6 98 -0 mP NkW/SSLa I
9 12m22Z 1E.7 3L242 6260 -2 1.OJN.6415 U39b F 4 k N HN N H N H N N U N 2

10 12t23 2C.2 IL236 5460 0 .41J.,3414 U3bO F 8 4 N NH N N H N N H U N 2
11 F4 CidAO39779SCOLAMP Priv Comm 5892 U 0 be 0 23 47 84 -8 mP I1-2FNkWftSLo 1
12 15,062 10.1.4P187 6160 -1 .79JN1.116 U715 F 2 1 N NH N N H H N U N 2
13 15.09 20.4 IPM95 6710 -2 .50JN.9116 UGbO F 2 .6 HN H N N N H M U N 2
14 15,10 30,7 2P193 7150 -3 31JN,5717 U385 F 3 1 N NH H N H N H H U N 2
15 15.10 40.8 3P196 73R80 -4 .70JN1.218 U100 F A 2 N NH M N H N H H U N 2
16 15.11 50 1 4P197 7630 -5 .75JN.8319 U275 F 4 1 H NH N N N H N U N 2
17 15112 SE I 3P196 8030 -6 .23JN.3716 UMO F .2 .1 H NN N N H H M N U N 2
t9 15M13 7A.5 2P188 9360 -7 .49JN.8616 U205 F .2 .1 N N H N H N H N U N 2
19 F4 COdBO32779VLLLAMP Priv Comm SlUk $97 An b 80 -3 87 -6 MmP *0-IAWkWf8SLo 1
20 16.142 10.4 IL201 8360 -5 .38JN.331* U11W F .i .3 H NH N N H H H N U N a
21 16,15 9J.4 IL203 8350 -5 .IOJN.07 8 U190 F .1 0 H NH H N N N N N U W I
22 16,19 3J.5 2L193 7980 -4 OBJN.05 7 U210 F .1 0 H NH N H N M N U W 2
23 F4 CldCO32779VLLLAMP Pryv Coim 5/82 SO7 o b 44 93 75 -2 NmP 0-1ANkWfSSLo i
24 16M242 10.3 IL209 7320 -2 .22JN,1013 U180 F 4 2 H NH N N N N N H U N 2
25 16M25 20.2.UL207 7480 -3 .32JN.2515 U180 F 1 .6 N NH N N N N H N U N 2
26 161 3J.4 IL194 7490 -3 .45JN.4118 U205 F 1 .6 N NH N N N N H M U N 2
27 16.33 40.0 3L197 6990 -2 .17JN.1914 U150 F 11 6 H NH N H H N' M H U N 2
28 16.34 50.5 2L192 6990 -2 .13JN.1815 U110 , 13 6 N HM N N H N N H U N 2
29 16.38 60.3 tL189 6320 -1 .14JN.1312 U165 F 6 3 N H N H NM H N U N 2
30 16.39 70.3.9L192 6440 -2 .48J.,4616 U250 F 4 2 N NH N N H H N H M U N 2
31 16.39 80.4 IL189 6440 -1 .18JN,1614 U150 F 4 2 N NN H H H H N U W 2
32 16039 90.4 1L188 6400 -1 .15JN,1316 U110 F 10 5 H NH H N H N N N U N 2
33 F5 CIdAO32679VLLLAMP Pryv Comm 5/12 527 So B 62 -4 MO9 a-11mPUeI2FCf&BSNLa 1
34 10,562 IJ.3.9L192 9750 -12 .54JN, 7118 U275 F .2 .2 M NH N N H N M N 0 mmlW 235 11,17 20.1-5L216 9940 -11 .59JW.831b U615 F 0 0 N NM N NM M N N 0 MmWi 2
36 11,20 36.1.4L199 9650 -12 .52JN.6017 U345 F .1 0 N NH H N N N M N 0 3mIW 2

37 11,22 40.2.61.93 9650 -12 .43JN,6115 U045 t .1 0 h NH N H N H H 0 OmW 2
38 11124 5J.62 L205 89aO -11 ,OOJN.8517 U390 F 0 0 H N1H N H N H N 0 MmW 2
39 11125 6D.2.6P207 87'0 -11 .37JN,4215 U320 F .1 0 H NHN N H H M N 0 MmW 2
40 11.25 7D.2.6P210 8430 -11 .33JN.J514 U330 1 U 0 H MH N N N N H N 0 MmW 2
41 11126 OD.2.6P210 8040 -10 .34JW.3514 U3M5 F .1 .1 N NH H H N N N N 0 wmW 2
42 11,08 9J.2.TPI99 7740 -9 .5JW.5615 USMU0 F .1 .1H N H H H H H H N 0 MmW 2
43 M6 CidSO32879VLLLAHP P#'v Corm 5182 927 Cu I 57 -1 122 -16 MmPUaM2FCf&BSNLc 1
44 16.152 10.1.5L23911570 -15 .G5JN.UVO U240 F 0 0 N H N H N N H N U MmW 2
45 16.18 2A.2.7L21611760 -15 .GIJN.5220 UlbO F .1 0 N NH N N H H N N U OmW 2
46 16.27 30.6 2LZ0210820 -13 .22JW.112 U2R6 F .5 .4 H NN N N H N H N U MmW 2
47 16M27 40.4 1L20110810 -14 .38JW.4616 U330 F 1 1 H NNH H H N N N U OmW 2
48 16.30 50.4 L19910620 -13 .iSJN. 7616 U410 F .7 .5 N NN N N H N N N U MmW 2
49 16.30 60.9 3L19010840 -14 .29JN.J4112U30 F 20 13 H NH N N N N H H U U 2
50 16.31 70.5 2L19010960 -14 .34JW.4116 U295 F 1 .9 N N H N N N N N U 3mW 2
51 16.32 S0.2.7L16911000 -14 .13JW..1414 U175 F .3 .J N NH H H N H N U amW 2
52 16e33 90.1.4L20110770 -14 .64JN.7016 U390 F 0 0 H NH N N H N H N 0 mWM 2
53 :L441 iOK.1.5L205 9940 -9 .68JN.6114 U545 F 29 11 H NH H N N N N H U U 2
54 :LS,42 110.3 IL207 9900 -11 .18JW.010 U495 F 2 2 N NH H N H N H H U U 2
55 i6o55 120.4 1L1910860 -13 1.1J1I.015 U655 F 5 3 N NH N N N h H N U U 2
56 16M56 13K.4 1L20510860 -14 fi7JN.5117 U360 F 32 20 N NN N M 4 N N N U U 2
57 1M57 14K.2.UL21710550 -12 1'ý JN.5b15 U.8b F 34 13 H NHN N MH H N N U U 2
59 •6,59 16K.3 1L220 9770 -11 .9'PJW.3415 u0eo F 29 14 N NN N N N H N N H U U 9

111111111122292M222233333333334444444444555555555566M6" 66677777777778
:,2345676901234567890123456789012345678901234567890123456769012345676901234567S90
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NO4LL A-4. '4A *NW UP~LWUUULEi UO'L'' UAUTA LIALE (Cont Inued)
U, I Ie Noc. 4b

----------------- -- .mrd Columni ho.-----------------------------------------
11I1111?2? 2,3,33.ýJJ33334444444444t)ý55ýi55%556666686666677777777778

t2345678901234567890123s456hi9gO I ;345S78901'34/6idO1P345799O12345678991234567890
Pec.

No. Cord (Iwecord) Contents
I Fb CldA032U19SCQLAMP P-riv Comm 5/82 bSliby 1 36 +2 130 -118 MP US1P3FCfG85WLc I
2 15156 MG. UL22112140 -16 O2'.JW-OZIl0 . 44 F .2 .2 N HNH N A N N N Hj 5-*W*12
3 16.00 2A.2.bL21e1196IP -lb OO9JW.0510 Li g0 F .1 .1 N NH4 N N N N4 N N 5-114.12
4 16.03 3A.5 21.21612150 -16 .07%j.ojIS11 U 74 F .3 .2 N4 NH N N N4 N4 N N4 S-IAWO12
5 F7 CIdAO32979VLLLAMP Priv Comm tj182 b~/ ic 8 67 -3 100 M-12MMPUPUGFFw&6FCf I
6 1M23 IJ.4 IL208 9810 -13 .43JW.4912 U601 F .4 .3 N HNH NH N N N N U vmml 2
7 1325 2J.4 IL19910100 -14 .52JW.6813 0893 F .1 .1 N NH N N H H N U amml 2
8 F7 OldG03297kJVLLLAMP Prtv QOmm 5/82 627016a B 17 -8 122 *-19MmPUPUVFFW66FCf 1
9 1327 1E.4 IL19910700 -16 .24JW1.4113 U5b8e 1 1 .9 H HM H N N Nj N t4 SpmW+12

10 13.29 2J.2.81.20010820 -16 .52JW1.8614 ujUt6 b'. .5 NH NN N N N H M U WmW 2
11 1M28 30.2.81.199111.30 -18 a2~JW.3114 022t F 2 1H NH H N N N N N SpSW+l12
12 M328 4E.4 IL20311160 -16 .95.JW.92'16 U,365 F 2 1 H NH N N N N N N SPRW#12
13 13129 50.4 IL20011720 -18 .bJJW'.8b17 U384 .3 2 N NH N H H N N N bpIW+,12
1.4 M330 60.4 IL20612010 -19 .62JW1.7017 Uk17 F .1 .6 N NH H H N H N H U wMmli 2
15 13030 7D.3 11.21411940 -20 .88J.11.7716 U-3149 F I I N NH H H H H H H $p*W.12
16 M331 8.1.4 UL20711990 -I0 .tOJWi.Iblg 0153 F .2 .2 NHNH N H N N N H U #mW 2
17 1332 9D.4 IL20611900 -19 .14J.11.1211 0189 F .3 .3 N NHN M N N N H t U MMWi 2
18 13.33 10.1.2 1Lt20212010 -19 .58.11.6018 0228 F 5 4 N NH H H N N N N SpmWiP12
19 13143 IIJ.2.8L.21512o90 -19 .17J.11.1716 0125 F 4 3 N HNH H N N N Hpo P 1442

21,412. L0220-18 OWD. 1713 U154 F -b .3 MN NH N N HM H 1N U mmW 2
21 1345 13J.3 IL20912040 -20 .13.11.07 9 U15k F .1 0 N NH H N N MN H U 1mW 2
22 13#46 146.4 1L.21311570 -19 .I10.11.1010 ji192 F .d .I N NH N N N H H4 H U gmW 2
23 13i46 150.5 ZL22411190 -18 .34J.11.2313 U211 F .9 .2 N tNH H N N H H N U EMli 2
24 1M49 ISJ.3 LL20110950 -17 II1JW4.Ow 9 0180 F a3 .2 N NH N N H H N N U 1MW a
?5 13.4 170.4 IL20210920 -1/ .UOg.1W,07 9 0156o F .6 .4 H NH t NHH N N NH U Omw 2
26 13.50 18.1.4 IL20210810 -17 .0b.1W.0410 U M8 F .3 .3 N NHN N M H N N U mmW 2
27 1M51 190.3 IL20010910 -11 .24JW141912 U20/ F k 1 M N NH H N N N HN SPMW*12
29 F7 CldCO32979VLLLAMP Prly Comm 5/82 b27 be 1 67 -3 106 0-14MmP 0UeUFFwW6Cf 1
29 13155 1J.2.91-211 9820 -lS .45j14.Vale U241 F .3 .1 N NHM H H N N N U mmW 2
30 14,00 2J1.3 1L20510030 -lbi .19J14.2712 U26J F a. .3 M N NH N NH N 11 H U WMml 2
31 14,01 30.2.WL20410020 -15 .42.114.J413 U292 F .2 .2 N MNH M H N H NH U mmWi 2
32 14,06 40.4 IL205 9120 -le .ISJJ&.1111 02-38 F J R HNH H H N H H N U U g
33 1410O 5J.8 31.202 8960 -11 .4bW.J14.g1 0315 F b5 a3 hN NH H N N H NM U Mmw e
34 14.15 6.1.4 IL.194 9010 -9 .28JW142-311 0309 F .2 .1 N NMH N N N N NtH U 1-mW 2
35 F7 CIdDO32979VLLLAM"- Priv Comm 51w2 spimbo 1 11 -8 14L4 M-21MmP U UNFFwABFCt 1
36 14139 IA.4 1L18211570 -111.27.114.2313 U2 19 F 2 1 H NHN Ht H N N M N U U 2
37 14.43 MS. RL1991J980 -23 S13JW.bie11 0163 F 9 7 N NH N N H H N N U U 2
38 PS C~dAO330795COLAMP Ppiv Comm Sird2 6 0 Cu 1047 in-1 MW4 rn-l0 m pUe&WkCWpB 1
39 11145 1 J.2. W1199 8390 -9 1.6.1141819 U536 F 19 9 H NH H N N H NN 14 mW 2
40 11.48 20.3,83178 6480 -6 .17J.11.913 0210 F .2 .2 H NH N H N N H N U omW 2
41 11.49 30.3.195178 6330 -5 .08.11W.10 9 ue81 p' 1 .7 H HNHN H N H H4 N U mmWi 2
42 11.51, 40.3.98191 4800 -2 .5UJ14.441'3 0996 F 30 14 N NHN N N N4 N N U mmWi 2
43 11.51 5D.2.69192 4820 -2 1.4.114.116 u5oe F 19 9 N NH N N N H N N U MMWi 2
'44 11M5 GE.6 2S187 45t)D -2 .5bJ4. 2613 L5U53 F 10 4 H NHN H N N N N U *mW 2
45 11.52 70.5 28189 4210 -1 .5.114.1511 U226 F 1 .6 NHNH N N N H H N u smml 2
46 FS CidSO33O79SCQLAI'W Priv Comm 5/82 5 0 be 8647 -1 MW2 -9 m pUe&WkEWP? 1
47 12,08 IE.3 IP220 8010 -9 .25W.11.213 0203 F .4 .3 N HNH N N H NHN Mmml 2
49 12113 2J.13 1P203 4190 -1 .W'?JW.,3S1J U286 F .7 .5 H NHN N H H H NH 0 W4 2
49 FS S4uA033079W5LAMP Priv Comm 5/82 9 M~rCuBSeS *+6 139 0-92 m Or~vi mlOS~~n
50 1413 IE 1 3PISS 6300 -5 .90%)W.5914 0420U F 1 .6 N NH N N N h H 'U mW 2
51 14,41 20.3.9P191 8800 -7 .09.114.812 019/ F 5 3 H NHN M N N NH U mmW 2
52 14144 3E.6 2P191 8570 -9 .53.11.4414 U31,1 F 3 2 H H NH N H H m Nm U mmW 2
53 14t45 4J1.3 1P190 9090 -10 .09.11.0111 0249 F 2 2 N H HN H N H H N U U 2
54 14156 50.3 1P22313010 -19 .75J14.6J17 0260 F 18 13 H NH N H H H H H U U 2
5S 15.05 60.2.BL21013070 -19 .76JW141. 0685 F SO 45 H NH N4 H H N H H U0 U 2
56 15o10 70.6 2LE1713100 -19 .59.11.5616 U518 F 11 12 H NH N N M Hj H H U U 2
57 15,1ll 8D.1.5L29111,3070 -20 1.8.111.318 04&b F 5 4 N NH H H N 4 N 4 N U U 2
58 15,1 9J1.3 1L20713070 -20 1.OJW.6515 U410 F 4 3 N NH N N4 N N N H U U 2

111111111122222222#2233,33.3%333a34444444444555555555556s061166676777-7777777a
12345B789012345676901234567890123456/839012345B789012345B7990123458,9901234587.go
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TABLE A-4. ]HE NLW 5UPERUOULE(D OLVIOD UATA BASE (Continued)
Data File No. 47

-----. ------. ------- ------- Card Column Mo.--........................................
111t11111122•22222223333333S3344444444445555555555666666b67677777777710

1234567890123456789012345Q7890123456890123456799O1234567890123456789O1234%S7990
Rec.
No. Card (Record) Contents
I F9 SWgB033079VLLLAMP Priv Comm 5/82 $27 Cu 5446 0+1 131 3-20Mm pUl&WkEIWP9 1
2 16.0 10.1.5L20713050 -18 1,OJW1.016 U0O0 F 51 29 M NH N N N M NU U 2
3 16s46 2A.3 U1197 9360 -11 .75JW.2712 U356 F .1 .1 H MN H N N h N U U 2
4 FtOSgyAO33I78VLLLAMP Priv Comm 5/82 S27 So DM49 -1 103 *-11 a pU.,hEWIlOOWkPq1
5 11.23 IA.2.8L20310120 -11 .07JW.10 / U61J F U 0 MN H N N N H N N U Am. 2
6 11126 2J.2.8L19910120 -11 .60JW.8216 U562 I 2 .6 N MH N N N N N N U U 2
7 11,26 30.2.8L18910150 -12 1.2JWI.617 U694 F 2 1 M NH M N M N N h U U 2
8 11M27 4E 1 4L19810030 -12 .77JW1.917 UII VF 2 1 NHN N N N h N N U U 2
9 11.32 50 2 5L199 8160 -S .37JW.6313 U802 F 3 2 N NH h N N H H N U U 2

10 11v34 GD.3 I1196 8160 -9 .39JW.6713 U966 F 1 . M MN NH N H N N N U U 2
11 11,35 7J.7 21196 9110 -9 .95JW1.415 U992 F 3 2 M NH M N N N M M U U 2
12 11.39 9D I 3L184 7970 -7 .70JW.9114 UJ/ F 6 2 H NH N N H H N N U U 2
13 11140 100.3 IL191 7980 -7 .29JW.3512 U606 F 3 1 H NH N N N N N N U U 2
14 1l141 110.2.61192 7990 -7 .74JW1.115 U737 F 7 2 M NH N N N M N N U U 2
15 11,42 120.3 1L187 7540 -6 .ZOJW.2111 U423 F 1 .4 N NH .4 H N N N H U U 2
16 11.45 130.7 IL194 6160 -3 .40JW.1712 li291 F 4 1 H N N N H " M N U U 2
17 t1,46 140.7 2L190 6150 -4 .19JW.11 9 U334 F .6 .3 H NH M H N N H U OmW 2
18 11s47 150.3.9L188 6150 -3 .20JW.1010 U246 1 .6 .3 N NH N M N M N H U mmW 2
19 11496 16A.2.7L181 6080 -3 .12JW.U5 8 U240 F .2 .1 N NH M N M N N N U OmN 2
20 12,1 170.3 IL19 7790 -6 .43JW.4114 U514 V 9 6 M MM N M N M M M U U 2
21 12,19 19E.7 2L19610010 -11 .38JW.3613 U424 F 3 2 H NH N H N N U U 2
22 12.43 190.3.9123710780 -12 .91JW.251J U460 F .8 .7 H N N N H N N N U OmW
23 12.45 200.2.6L20S10190 -11 OOJW.7414 U632 F 1 .9 H NH N N N N N N U mW
24 12M45 21D.7 2120910250 -t .14JW.17 9 U622 F .6 .4 M NH N H N N H N U OmW 2
25 12,46 220.3 1LR1110190 -11 .21JW.2513 U473 F 1 .8 N NH H N N N M N U .Nm 2
26 12,48 230.5 2L214 9960 -10 .48JW.b614 U555 FV 2 P N NH MN N H h N U U 2
27 12s46 240.3 1L212 9940 -11 .4JWJ.4312 U508 F 1 I N NH N N H N H HN U mwN 2
26 12.46 25E I 5S206 9050 -11 M8JW.'/815 U581 F 2 1 N HNH N H H h N U U 2
29 12.50 280.3 1S199 9340 -10 .79JW.7414 U694 F 1 1 N NH N N H H H N U NmW 2
30 12150 27%.2.68200 9000 -10 .18j.3blO US95 v .1 .5 N NH N N H N N N U Nmw 2
31 12,51 29J.2.8S201 8680 -9 .19JW.6613 U672 F .6 .3 N NH N N N N N H U OmW 2
32 12,51 29J.2.65204 8190 - .79JW. 1014 Ub5J F .6 .h N NH N N M N N H U Wm. 2
33 12.53 300.3 19190 8010 -1 JkJW.1415 U900 F 3 1 M NH N N N N N N U U 2
34 12153 31J.3.9Lt09 8000 -1 .22JW.5e12 U801 F e I N HM N N N N N N U U 2
35 12.59 320.2.6L192 8030 -8 .96JW1.014 UbOJ F 1 .6 H NH H N N N N N U MmW 2
36 13M06 33A.3 16187 6130 -2 J3JW.e61 U365 F .6 .3 N NN H M N H N N U VmW 2
37 FIISyvAO40279VLLLAMPPr~v Comm b/bk SO Sa W07ý 0-6 M89 0-7 Mm Hp8AAEHcWkIlOO 1
38 099oS ID.3 U1195 8030 -1 .17JW.1612 U248 F .1 .1 M NH H N N N H N 0 mw 2
39 09818 2D.4 11195 8360 -1 .24JW.2414 U252 F .2 .1 N NH N H N N N N 0 mW 2
40 09.45 3J.2.8L205 8720 -8 .V5JW.kJIJ U211 F .2 .1 NH N N M N N N 0 mW 2
41 09152 4D.2.bL204 8540 -7 .14JW.4417 U230 F .1 .1N H H N N H H N M 0 mW 2
42 09v53 50.5 2L205 8540 -6 .12JW 1211 U201 F 0 0 N NH N H H " N N 0 mW 2
43 F1.gyqB040379VLLLAMP Priv Comm 51b2 S3SUPOuU16l 0-1 1390-15 Mm O-1FkkC1 I
44 09031 1K.3 ILI95 6910 -3 .56JW.7820 U261 F b 2 N NHN M N H H N S WmW 2
45 10,49 20.3 I121712060 -13 .29JW.2920 U140 F 1 .8 N NN M N N N N N S U 2
46 10.50 30.3 IL21712070 -13 .19JW.9119 U115 F 6 4 N NH N N N N N N S U 2
47 11,10 40.3 11201 6010 -4 .47JW.591V UJU4 F 13 7 N NH H N N N H N S 1mw 2
46 11.ll 5A.2.6L193 8010 -5 .39JW.4522 Ulbg F .2 .2 N H N N H H N N S WmW 2
49 11.12 6C.4.9L196 7800 -3 .48JW.5490 U185 F .2 .2 N NH N N N N N N S ImW 2
50 F13SyoCO40379VLLLAMP Priv Comm 5/82 627 Cu 8601 I-I 1309-15 Mm 0-1FWkCf I
5t 11e27 IA.3 1L199 6010 -2 .21JM.2311 U362 F .1 .1 H MN N N N N N U wmW 2
52 11,30 2J.7 21169 6010 -2 .4bJW.6316 U398 F 2 1N N H N N H 14 M M U OmW 2
53 11.31 3.3 1L203 6030 -2 .20JW.2717 U136 F 23 10 N NH N N H N N N U U 2
54 11.34 40.4 I1200 6030 -3 .14JW.1810 U402 F .1 .1 N NH N N N NH N N U lmw 2
55 11,34 50.2.7L203 6060 -2 .32JW.4312 U557 F .2 .1 H NH N H N H N N U lmW 2
56 11.52 GA.2.81189 9950 -10 1.3JWI.719 USC? F .2 .2 M NH N N N M N N U MmW 2
57 11,57 7D.4 I1L200 8350 -6 1.3JWI.916 U667 F .6 .4 MN N N H M N N H U wmW 2

111111111tt2222222223333JJ3333444444444455555555559660M8E666777717777778
123458•890123456799012345b7899123456890 1234b6 890123456769012345676901234567890
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(AKLE A4A. THE NEW SUPEkuUuL~u GLUUD UATA BASE CContinued)
(Uat. File No. 49

--- --- --- --- --- --- ---Card Column No.- - - - - - - - - -- - - - - - - - - -
111t111111ok!2k22223J333J44444444444455555555b5 56E66b;6e6?77777f77877

1246ý8901,89o456789o123456/e901234%b7u9o123456/89012345678991234?)67890123456?890
ROc..
No, G.ard (Record) COT~1t~nt2
1 F13SyA040,379VLLLAMP Pvkv Comm 5/182 127 So 1039 0*4 118m1-1 Mm 0-IFWkCf 1
2 09129 LO.2.SP109 5900 0 .5iJW. 7817 U390 F .2 0 N NHN MN N N N N 0 Wi 2
3 M929 2J.6 IP196 6230 -1 .37JW.5016 U309 F .2 .1 N HN N N N N H N 0 W 2
4 Fl4Sr AO40479VLLLAt'P Pr'kv Comm 5/82 b97 ba 0037 0+3 0980-10 Mm 0-lFWkSt
5 09.02 IK3 IL199 8450 -7 .41JW.3422 U111 F 4 1 N NHM N N N N N 0 MmW 2
6 MOB0 2D.9 3L.208 9780 -11 .12%iw.l013 U113 F .1 .1 N NN N N N N N N 0 MmW 2
7 09t10 3A.R.SL200 9740 -10 .0SJW.2W24 U N8 F .1 .1 N HNM N N N MNH 0 MmW 2
8 10.41 4fA.2.5L%49 0930 -4 .33JW.561lU U252 F 2 .8 N NNH H N N N NH U 3mW 2

9 F %00B40479VLLLAMP Priy Comm 5/82 52? As B1VIU-t6 127M-16 Mm 0-IFWkSf I
10 09,16" 10.3 11L21512230 -16 .17JW.6221 U215 F .2 .1 N NH M H N N N M 0 U 2
It F14Sy.CO4O479SCQLAMP Priy Comm blbw b U bo UOJI 0#3 0983-10 mP G-lFWkSf 1
12 11255 10~.3 11L209 4830 -2 .29JW.6310 U3bS F 6 3 N MNH H N N h N U WmW 2
13 11.o6 2A.2.GL207 4830 -2 .44JW1.01S U459 F 5 2 h N NH " N H N N U MmW I

11111111112222222222333J.33,J44444444445555555555S66bSO6cB6B777?ý777777S
1234567890123456?89012345E.7890123456?ka9011IJ456789012345678S01234567S8012345B7890
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APPENDIX B

HOW MUCH DATA IS ENOUGH? COVERAGE OF CLOUD TYPES, WEATHER
CATEGORIES AND GEOGRAPHIC REGIONS

The purpose of the analyses in this Appendix is threefold. One purpose is
to decide whether the various, major weather factors are all adequately
reprelented in the data base. The second is to determine which weather
factors have produced the extreme values of supercooled LWC and cloud
temperatures that have been recorded. The third is to attempt to answer the
question "how much data Is enough?"

In Table B-1 the NACA and modern data are separately analyzed in terms of
synoptic category and airmaus. The major synoptic categories are listed and
the first column of each data set give, the number of data miles recorded in
each category. The second column of figures gives the same information an
percentages of the total number of data miles recorded in the data set. It is
seen that the largest single portion of the NACA data is from low pressure
systems but not in the immediate neighborhood of any fronts. Cold fronts are
fairly well represented, as are high pressure regions, but the other
categories listed are poorly sampled in the NACA data. The 3rd and 4th
columns show that the greatest LWC@ in the NACA flights were found in Cu or Cb
cloud* in both high and low pressure regions and also in connection with cold
fronts. The modern data are in general agreement except that they also point
out lake effect cumulus and orographic (strong upolope) induced cumulus as
additional sources of large LWCe. In both the NACA and modern data, maritime
sirmasuse appear to produce the largest values of supercooled LWC.

In an attempt to answer the question "how much data is enough?" an

arbitrary but reasonable and workable quanLitative rule was devised. The rule
states that a minimum of 100 data miles should first be logged in each of the
synoptic weather categories listed in Table B-1. Then the maximum observed
value of LWC in each category is used to determine how many additional data
miles may be required for that category. The reasoning followed here Is that
the more severe the possible icing conditions can be, the more the host
weather category should be studied. Using supercooled LWC as an indicator of
icing severity, we establish the rule that each increment of 0.1 Z/m3 in the
maximum observed LWC, Wmax, requires 50 data miles to be logged in the given
weather category. Thus, for Wmax - 0.8 g/m 3 , for example, a total of 400
data miles is required to establish that "enough" data have been obtained for
that particular weather category. If the original value of Wmax is exceeded
while collecting the required number of data miles, then the new and larger
value of Wmax establishes a new and larger requirement for data miles in that
category# Finally, a further assessment of 100 data miles is required, in
addition to the requirement derived from Wmnx, for any weather category in
which there has been a recent, icing-related, fatal air crash.

The resulting data mileage requirements are listed in the 5th column for
each data set in Table B-1. The 6th column gives the percentage to which the
goal in each category has been fulfilled by the existing data seLs. It is
seen that, according to the aforementioned rule, only nonfrontal low pressure
systems have been sampled sufficiently by the NACA data. It appearm that
orographic and low ceiling cases were not sampled at all. In the modern data

B-1



set, the categories which appear to be adequately sampled are nonfrontal high
pressure systems, clouds 100 nmi or farther from surface cold fronts, upslope
flow situations and low ceiling cases. Categories still seriously
undersampled by modern date are warm fronts$ occluded fronts and lake effect
c l oud s.

As with any simple set of rules for complex situations there are bound to
be some deficiencies and shortcomings. One difficulty in this case is that
although the modern data seem to adequately cover upalope flow and low ceiling
cames, the data available for these cases are mostly from one long flight
which satisfied both categories at once. In order to insure that at least
several different occurrences in each category are sampled, perhaps the
foregoing rule should be amended. For example, perhapc no more than 50 data
miles from any one cloud system should contribute to any of the synoptic
categories, and each data mile should contribute to only one category.

"In general, however, this approach seems to be satisfactory and workable.
It also appears to be the first documented attempt to devise a logical and
quantitative formula for answering the important but elusive question, "how
much data in enough?"

In Table B-2, the extreme and average values of LWC, MVD and outside air
temperature (OAT) are analysed by cloud category and geographic region. The
geographic regions are those originally used by NACA (Lewis and hergrun, 1952)
and are used here so that geographica) coverage by the NACA and modern data
may be compared. It is seen that the two data sets compare well in all
aspects except for the maximum MVOs of 45-50 pm in the NACA data in three of
the categories, and the 4ifference in minimum OATs observed for layer clouds
in the Pacific Region.

Si
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TABIE B-2. GE(:RAPHICAL DISTRIBUTION a OF AVAILABLE DATA OVER THE CONTERMINOUS

tIN1TEI) STATES.

Layer Clouds (St, Sc, Ns, As, Ac)

Pacific Region Plateau Reaion "jj ,n" ReL'n
NACA Modern NACA Modern NACA Modern
Data Data Data Data Data Data

armn Miles (nmi) 346(11%) 329(10%) 178(6%) 245(7%) 2085(65%) 1948(56%)

Eventb 53 Q3 24 41 251 427

Max LWC (g/m') 0.7 1.1 0.7 0.3 0.9 0.6

Avg IWO (g/m 3 ) 0.2 0.2 0.3 0.1 0.2 0.2

Max MVD (11m) 50 32 29 19 50 30

Avg MVP ()m) 23 18 12 13 13 12

Min MVI) (hm) 8 7 7 6 5 3

Avg OAT (deg C) -9 -4 -6 -12 -6 -11

M.in OAT (deg C) -14 -6 -10 -15 -23 .-25

Convective Clouds (Cu, Cb)

Pacifig Realon Plateau Region "Eastern" Renion
NACA Modern NACA Modern NACA Modern
Data Data Data Data Data Data

L)ata Miles (nmi) 484(1 %) 897(26%) 9(.3%) 0(M%) 104(3%) 33(I)

?'.vents 97 343 3 - 21 32

Max LWC (0/m 3 ) 1.5 1.7 0.2 - 1.3 1.2

Avg LWC (g/m 3 ) 0.5 0.4 0.1 - 0.6 0.5

Max MVD (1m) 45 32 i1 - 26 21

Avg MV) (PPI) 20 19 11 - 13 15

Min MVD (Jim) 10 13 11 - 5 9

Avg OAT (dog ,) -10 -8 -8 - -9 -6

Min OAT (deg C) -17 -17 -9 - -15 -9
(- Geographicci regions are shown in Figure 1ý-I.
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APPENDIX C

APPLICATION OF THE NEW DATA BASE TO THE ARMY ICING TEST MATRIX

The U.S. Army Aviation Research and Development Command (AVRADCOM) has
selected a "matrix" of LWC and OAT combinations to use as test points for
qualifying Army aircraft to fly into icing condition.. This matrix is
reproduced here in Figure C-1, where the "X" symbols mark the desired
combinations of LWC and OAT. At the present time, these test points are used
primarily for flight tests behind airborne spray rigs, but they are intended
for tests in natural icing conditions as well.

The question that arises at this point is, what is the probability of
meeting any given test point in natural icing conditions at altitudes below
10,000 ft AGL, or even below 5000 ft AGL? Such information is needed in order
to specify which test points are realistically achievable, or even necessary,
in the natural environment.

A second question is, what cloud types, synoptic conditions, geographic
locations or air mass types are associated with the difficult-to-find test
points?

The new Data Base has been employed in the following ways to answer these
questions.

a) The "X" symbols in the matrix (Figure C-l) are interpreted an
representing the centers of "boxes," i.e., small, permissible ranges of LWC
and OAT about each "X". Thus for example, any value of LWC within the range
ot 0.25 +.125 g/m 3 combined with any value of OAT within the range -5 +2.5*C
satisfies the test point indicated by the "X" at OAT - -5"C and LWC a m.25

g/m 3 .

b) The Data Base is searched by computer for icing events with values of
OAT and LWC within each of these boxes for each of the two altitude intervals
0-5000 ft and 0-10,000 ft AGL.

c) The results are printed out in terms of total number of data miles
found to occuLr in each box. Also printed is the percentage that each of these
totals represents compared to the overall number of data miles recorded for
all icing events within the altitude interval in question.

These results are shown in Figures C-2 and C-3 for the 0-5000 ft and
0-10,000 ft AGL intervals, respectively.

There are several interesting conclusions to be drawn from these results:

a) About 33% of the icing events fall outside the limits of the test
matrix, mostly on the small LWC side.

b) Test points in the lower half of the second column and in the entire
third and fourth columns of the matrix are nearly impossible to achieve at
altitudes below 5000 ft AOL. Even at altitudes up to 10,000 ft AGL test
points will rarely be found anywhere in the fourth column and, except for the
lower left hand box, the bottom row is practically impossible to achieve.

C-1
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For the few, hard-to-find cases corresponding to test points in column 4
and row 4 of the matrix, the associated cloud types and weather conditions
recorded in the Data Base are summarized in Tables C-1 through C-4.

It is rather obvious that Cu or Cb clouds are required in order to find
LWCs represented by column 4. In addition, most of these events were recorded
in maritime air masses along the Pacific coast or in ocean-modified,
continental air masses offshore along the Atlantic seaboard. Most of the
convective cloud events also occurred within 100 to 300 miles behind a cold
front. A large percentage of the modern cases were also observed over the
windward slopes of the Sierra Nevada mountains in California. These emphasize
the fact that windward slopes of mountains, particularly in combination with
frontal passages or advection of moist maritime air, are locations where
larger than average LWCs can be expected most frequently. however, it is
usually necessary to ascend above 5000 ft AGL to find values of LWC that
correspond to column 4 of the test matrix.

Concerning the low temperature test points (row 4 of the matrix), it is
quite evident from Tables C-2 and C-4 that these events have been recorded so
far in stratus or stratocumulus and almost exclusively in the Great Lakes
area. Also note that, contrary to the LWC case, altitudes above 5000 ft AGL
are not required in order to find clouds at these lowest temperatures, at
least in the vicinity of the Great Lakes in January.
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FIGURE C-3., DATA MILES NOTED IN THE NEW DATA BASE FOR INDICATED INTERVALS IN
THE VICINITY OF EACH TEST POINT IN THE ARMY ICING MATRIX, Results apply to
the altitude range 0-10,000 ft AOL. The percentages indicate the fraction of
all data miles below 10,000 ft AGL that were found in the Data Base for each
of the +2.5*C and +0.125 g/M3 intervals centered on the test "points"
shown i Fig. C-1.- Of 6685 data miles, 4625 (69%) fell somewhere within the
4x0 boxed area. Of the 2060 (31%) data miles which fell outside, 1840
(27.51) were at lesser LWCl, 50 (0.92) were at greater.LWC., 183 (2.7%) were
at higher temperatures, and 24 (0.42) were at lover temperatures.
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T14BLE C-I. NACA ULsa for LWU ) .0/5 aiml (Column 4 of Army Iling let Matroxi

For the Altitude interval of 0-5000 Ft AOL

Cloud Oeog Air Month OAT LWU Date Date Weather
File/Ree Ty.. Lao. Mess of Yr dgaD gg/m as Soura. Situati°on

1 /21 Cu cOR MmP 03 -11.0 0.wu R.0 NAGA 4FSmCf

For the Altitude Interval of 0-10,000 Ft AOL
(Does not Inalude entries already listed abeve for 0-5000 Ft)

Cloud GDog Air Month OAT LWC Date Date Weather
FP-lo/R•. Tvoe L a. !eMa of Yr demO talmn Mile. Souroe Situation

1 /31 CuOb aCA mP 03 -9.0 0.90 2.0 NGCA 01-RFSmOf
1 /34 CuCb oCA mP 03 -0.0 1.00 2.0 NACA WkIp
2 /30 CuCb wOR mP 04 -11.5 1.00 9.0 MACA aR -3FFmCf
2 /31 CuCb wOR mP 04 -11.5 1.50 e.0 MACA 02-3FFmCf
2 /33 CuCb wOR mP 04 -10.5 1.50 L.0 MACA 02-3FFmCf
4 /15 Cu He oP 04 -13.3 0.94 2.0 NACA UM,Hp
8 /18 CbCu oOR mP 03 -14,4 0.95 5.U MACA MýIFCif

10 /16 CuCb SEA mPk 05 -10.6 1.40 3.0 MACA ZFSm~f
11 /30 CuCb wPA cP 05 -13.3 1.00 .4.0 HACA NyMAF~f
11 /30 CuCb wPA ,P 05 -0.3 1.00 3.0 HACA MyISFCf
11 /39 So aLE a 11 -e.3 0.88 0.0 NACA 0 -4FCf
13 /27 Cu AOO cP 04 -8.J 1.30 14.0 MAGA WyM4FFmCf

TABLE C-2. NACA Data tor OAT ' -17.5 degU (Now 4 of Army Icing Test Matrlix)

For the Altitude Interval of 0-b000 Ft AOL

Cloud Geog Air Month OAT LWC Date Oata Weather
File/Rec Type Loc. Meas of Yr desC a/m Miles Source Situation

4 /90 Se nOH cP 12 -91.7 0.09 3.0 MACA HpWk~yCy?
4 /37 StSc MKO a 01 -20.0 0.1b 3.0 MACA 01 &FWf
4 /39 StSo EAU oP 01 -92.8 0.10 9.0 NAGA FCf
4 /41 StSo DLH a 01 -17.5 0.13 6.0 MACA 02-3AWkWf
4 151 StIS LE oP 01 -20.0 0.16 3.0 MACA MyCyGFFmLo

For the Altitude Interval of 0-10,000 Ft AOL
CDoes not include entries niready I• ta above for 0- 000 Ft)

Cloud 0eOg Air Month OAT LWC Data Oata Weather
File/Rea Type Loo. meom of Yr deVO V/ml Mikles ource Situation

No edditional events beyond those listed for 0-5000 Ft
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TABLE C-3. Modern Data for LWC > .87b 9/rn3 (Column 4 of Army Icing Test Matrix)

For the Altitude Interval of 0-*000 Ft AO'L

Cloud Co.og Air Month UAI LWC Danta Data Weather
Filq/Rec--T pa Loc. Mals of Yr doqC a /ma Miles Source Situation

26 /28 OrCu MCC m 12 -J.4 1.J0 3.0 UwYU Uadl-2FCf
26 130 OrCu MCC m 12 -3.4 1.k0 2.0 UWYD Uou1-2FCf
26 /31 OrCu M4CC m 12 -3.4 1.40 0.8 QWVI0 UaNI-2FCf
29 /19 CuOr' MCO mp 0ie -8.2 1.05 0.9 UWY Usm2I2Pk~f
41 /13 So HQM mP 02 -k.2 1.05 0.4 U1461 IW&ASf,62-JE&ACt
42 /23 CGuCb OLM mP 04 -1.7 0.91 0.4 uW6N Ua2-3FFmCf&Dt
42 /28 Cu Hem1 nip 04 -0.1 U.k14 2.0 U146I Ua2-3F~mC1&0f

For~ the Altitude Interval of 0-10,000 Ft AOL
(Does not -include entrisp, glre@C014Lijted dliovv for 0-5000 Ft)

Cloud Oeog Air' Month OAT LWCI LOate Date Weather
File/Roo TVo. Lo., Memo of Yr demO I/m, 1411,0 Source Situation

17 /36, Cu AST mP 05 -4.6 0.86 1.0 MRI EWPgAHa
26 / B CuOr M4CC nip 02 -0.1 0.0t) 0.6 UWlY U42F'Cf&klkLe
26 /15 OrCu BLU m 12 -6.4 1.'10 2.0 UWYO Ua.31-2FCfsSrCv
26 /47 OrCu GLU m 1t -13.2 0.89 W.0 UWYO UegI-MFf
27 /25 CuOr MCC mP 02 -0.0 1.05 1.0 UWlY Uo2FCf&WkLe
27 /36 CuOr M4CC niP 02 -8.6 0,88 0,8 UWY UaRFCf&WkLe
27 /39 CuOr MCC niP 02 -0.8 1.08 2.0 UWY UagFCf&WkLe
27 /40 CuOr M4CC mP 02 -9.6 1.30 0.6 UWlY Ua2FCf&WkLe
27 /4R CuOr MCC niP 02 -8.6 0.95 1.0 UWlY Ue2F~f&WhLe
27 /45 CuOr MCC mP 02 -8.8 1.0k e.0 UWY Uaj2F'CftWkLe
27 /54 CuOr MCC niP 09 -8.3 L.0o V.O UWlY Ua2FCf&WkLe
2o / 3 Cu0P M4CC Mp 02 -6.5 0.97 2.0 UWY Ue2FCf&kWkLa
29 / 6 r~uO,. MCC niP 02 -8.7 0.96 0.9 UWlY Ue2FCf AWkLe
29 /10 CuOr MCC MP 0R -6.5 0.91 0.uo UNY Ua2F~f&WkLo
28 /22 Cuor MCC mP 02 -9.0 1.10 L.0 UNY UaZFC1&WkLc
29 /21 CuOr MF.;C niP 02 -7.9 1.25 1.0 UWlY UeS2P~kCf
29 /27 CuOr MUC mP 02 -7.0 1.30 2d.0 UWlY UaM2FWkCf
29 /33 CuOr M4CC niP 02 -*?.? 1.10 1.0 UNY UeM2F~kCII29 /35 CuD,. MCC: niP 02 -7.3 1.05 1.U UNY UaM2FWkCf
30 /50 Cuor M4CC G? 03 -10.6 1.20 4.0 UWY O1AFA)Cf
30 /52 CuOr MCC c'? 03 -10.5 1.10 5.0 UNY NlAFenCf
30 /54 CuOr MCC c? 03 -10.7 1.10 1.1) UWY N1IAFmCf
41 / 2 CuOr M4CC 07 03 -10.0 1.30 0.0 UNY 101AFmCf
01 / 4 CuOr M4CC o? 03 -10.6 1.30 2.0 UWlY O;Airm~f
31 / 8 CuOr MCC c? 03 -11.) 1.4U .3.0 UWlY dlAFmCf
31 /10 CuOr BLU 0? 03 -11.9 1.00 1.0 UWlY *IAFmCf
31 /17 CuOr SLU c?7 03 -12.4 1.10 1.0 UWlY 0IArmCf
35 / S Cu W72 Mo 03 -5.7 1.20 0.3 NRL Le~v0OGulf~tream
35 /12 Cu W*72 Me 03 -6.4 1,10 0.5 NRL LsCvU (bulf~troeam
35 /93 Cu W79 Me 03 -7.0 1.00 0.2 HOL L*CvC Oulftwtraam
35 /24 Cu *172 Me 03 -7.0 0.90 0.2 NRL LeCvO Oulfbtrehs
35 /25 Cu W472 Mic 03 -7.0 1.00 0.4 IIRL LeCvO Oulf~treem
35 /26 Cu W472 Me 03 -7.0 0.90 0.2 NRL LoCvVO ulf9tramm
35 129 Cu W472 Me 03 -7.5 1.00 1.0 MIOL Lo~vO GulfStream
40 /10 Cu SEA mP 1s -a.0 1.00 0.2 UWlSH 0-.IACfSuOFI
40 /16 Cb SEA mP 19 -1.0 1.10 1.U UNSI4 0-. 1ACfSu#Fi
40 /30 Cu HamMmP 01 -4.3 1.10 3.0 UWlSN Ud#Cf~uOFl *3mRb
40 /36 Sc 237 Mp 02 -4.5 0.91 1.0 UWlSNI4 lASf 68-3E&A~f
42 /21 Cu~b OLM mP 04 -8.7 0.93 1.0 UWVH UaQ-3F0m~fI0f
42 /22 Cu~b OLMI niP 04 -4,0 1.20 3.0 UWlSH U@2-3FFmCfB~f
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TAKLE C-4. Modern Usta for UA[ ( -1/.r egU (,Now 4 ot Army Icing feut Matrix)

For the Altitude Interval of 0-500U Ft A..L

Cloud Iuoq Air Month UAT LWC_ Data (Ute Weather
Fl|elRa© Type Loa. Mass of Vr ieg• g/ml Miles Source Situation

IS /49 Sc MKO cA 12 -17.6 0.12 1.0 UWV Hp*8FFmCf,156
21 1 2 st cLM aA 01 -19.4 0.09 3.0 UWV U,Wk155
21 1 3 St cLM cA 0i -1i.5 0.10 b.0 UWY U,Wk155
21 t 4 St cLM cA 01 -19.V U.Ob 3.0 U(Y U ,k155
I'll / 5 $t cLM aA 01 -20.8 0.12 1.0 UWV UWklSS
21 / 6 St cLM 0A 01 -22.2 0,17 1.0 UWV UWk155
21 / 7 St eLM 0A 01 -2'.1 U.1/ 1.0 UWY UWkI155
21 1 8 St eLM cA 01 -23.1 U.16 4.0 UWY U,Wk155
21 1 9 St eLM cA 01 -21.8 0.14 11.0 UWV U,1kIb5
21 I10 St eLM cA 01 -21.6 0,11 20.0 UWY U,Wkl55
21 /11 St cLM cA 01 -22.1 0.10 b.0 UWY UWkI55
21 /12 St cLM 0A 01 -22.4 0,13 b.O UWV U.Wk155
21 /13 St eLM cA 01 -22.0 0,23 2.0 UWV UWkI55
21 /14 St oLM 0A 01 -29.4 0.14 e.0 UWY Ukk155
21 /15 st uLM 0A ot -22.4 0.13 18.0 UNY U,WklI5
21 /17 So aLM cA 01 -k0.3 0.0? 2.0 UNY U
21 120 St eLM cA 01 -k0.3 O.U0 12.0 UNY U,pCOl
21 /21 6t eLM 0A 01 -k0.1 0.10 20.0 UWY UpUlO
21 /23 So eLM 0A 01 -22,5 0.12 2.0 UWY U
21 124 So aLM 0A 01 -22,2 0.08 2.0 UWY U
21 /25 So cLM cA 01 -22.1 0,17 3.0 UWY U
21 /26 So CLM aA 01 -21.? OU9 2.0 UIY U
21 /27 So aLM cA 01 -21,4 0.08 2.0 UMY U
21 129 So eLM cA 01 -21.3 0,10 4.0 OMY U
21 /29 So oLM 0A 01 -20.1 0.08 2.0 UWY U
21 034 So nLM cA 01 -18.1 0.0 1.0 UWY U,1b4
21 /35 So eLM cA 01 -19.0 0,07 1.0 UWY U,164
21 /44 S$ uLM oA 01 -18.0 0.01 6.0 UWY U,164
21 /45 So eLM cA 01 -18.5 012 ?.U NUWY U,164
21 146 SC eLM o0 01 -18.4 0.11 b.0 UNY U,164
22 1 3 So cLM aA 01 -18.5 U.23 1.0 UNY U, pCILO
22 1 6 St eLM cA 01 -19.4 0.10 3.0 UNY U2 5k IpC1LO
22 / 7 St el.M oA 01 -19,8 0.08 4.0 UWY U,Wk 5SpCILO
22 / 9 St cLM cA 01 -19.9 0.10 3.0 UtY U,WkISpCILO
22 1 9 St eLM cA 01 -19.2 0.05 1.0 U1NY U,Nk S9,pCILU
22 /10 St cLM cA 01 -18.1 0.01 1.0 UNY U,NkISSpClLt
22 /12 St cLM cA 01 -19.4 0.0U 2.0 UNY UpCILO
22 /13 St eLM 0A 01 -18.8 O.Ub 2.0 UNY UPUILO
"22 /14 St cLM oA 01 -18.3 0.06 3.0 UNY UpCILO
"22 /15 St aLM cA 01 -17.9 0.11 2.0 UNY U,pCILO
22 /16 / t aLM cA 01 -18.4 0.14 1.0 UWY U,pCILO
22 /1s St eLM 0A 01 -10,4 0.07 3.0 UNY to
22 t19 St eLM oA 01 -19.2 0.15 1.0 UNY U
22 /to St eLM cA 01 -20,2 0.09 2.0 UNY U
22 111 St eLM cA 01 -2046 0.11 b.0 UWY U
22 /22 St eLM 0A 01 -19,9 0.16 2.0 U NY U
21 /23 St eLM cA 01 -20,0 U.11 ;.0 UNY U
22 /24 St eLM cA 01 -20,1 0.20 1.0 UNY U
-2 /25 St eLM eA 01 -20.1 0.13 1.0 utV U
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TABIX G-4. ModlernI Data fur OAT <-17.3 dog C (Continued)

For the Altitude Interval of 0-10,000 Ft AOL
(Does not include entries already listed abo.& for 0-500.0 Ft)

Cloud Ooog Air Month Uii LW(; Data Date Weather
V it/Rea Type Loc. Plasl of Yr geav m,-na Mile. Source Situation

P1 /30 Ci cLM vA 01 -2•.U 0.03 5.0 UWY U
21 /31 Se aLM oA 0t -2. i 0.11 5.0 Uwy U
?1 /36 So aLM cA 01 -90.3 U.26 i.0 UWY U,164
,1 /37 Cie cLM cA 01 -21.3 0.3w 1.U UWY U,164
21 /38 Sc eLM cA 01 -20.9 0.14 2.0 UWY U,164
21 /39 $a eLM cA 01 -21.2 U.24 J.0 UWY UJ,164
21 /40 So CLM cA 01 -200 O.Jk 13,0 UWY U,164
21 /41 So aLM cA 01 -19.7 Od9 19,0 UwY U,164
2J /42 So cLM cA 01 -19.9 0.1' 1.0 UWY U,164
21 /43 Sb eLM cA 01 -19.7 0.06 5.0 Uwy U,164
22 / 4 Se eLM cA 01 -19,2 0.19 4.0 UwY U, CILO
14 / 2 bt aLM oP 01 -19.,0 0.38 1.0 UWY U,: k71
24 / 3 St aLM oP 01 -18,1 0.2L 1,0 UWY U,,.kll/
24 /15 tt aLM aP 01 -18,5 O.U/ 1,0 UWY U,nol
2M4 /16 St cLM cP 01 -It,2 0.09 1,U UWY U,nol
35 /50 So HOR cP 03 -18.0 0.4b 1.0 NkL NyWm7W&PLo
35 /51 So HOR oP 0j -18,0 0119 2.0 HRL HNyl7W&VL-
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APPENDIX D

APPLICATION OF THE NEW DATA BASE TO THE USAF/IL'AC CLOUD LIQUID
WATER MODEL (3DNEPH AND THE SMITH-FEDDES LWC MODEL)

The U.S. Air Force Global Weather Center (USAF/AFGWC) has been using an
Automated Cloud Analysis Model operationally since 1970. Known as 3DNEPH
(Three Dimensional Nophanalysis), this computer product provides global
estimates of cloud amounts in 15 layers of varying thickness from the surface
up to 55,000 ft (16 km) with a horizontal. grid resolution of 25 nmi. Up to
eight analyses are scheduled pur day with additional limited area analyses
available on request (Fye, 1978).

Subsequently, the USAF Environmental Technical Applications Center
(USAF/ETAC) has begun using computerized procedures for determining 1WCs and
droplet size distributions in the clouds over limited regions using 3DNEPH
data as input (Smith, 1974; Feddes, 1974). A recent application of the LWC
computations is the compilation of an "Icing Climatology for Northern Europa"
based on the probabilities of encountering supercooled LWCs of various
magnitudes in the ten 3DNEPI4 layers up to 14,000 ft. (Jackson, 1980). In any
application the accuracy of the LWC computations depends in part on the
maximum LWC that the computer code authors consider possible for various cloud
types an a function of temperature (Smith, 1974, Table 5, pg. 81 Feddes, 1974,
Table 2, pg. 5). The maximum LWC values given in these referenced tables are
apparently based primarily on the Russian work by Borovikov et al" (1963). It
is not clear whether the stated maxima are instantaneous (extreme) values or
are average sustained maxima at an optimum height In the cloud, In any case
it is of Interest to compare the maximum LWCv used by the "Smith-Feddes" model
to those observed in the new Data Base of the present report.

The comparison is given i.n Table D-1 where the Smith-Feddes maximum LWC
for each cloud type and 5*C temperature Interval is ranked according to the
percentage of the time equal or lesser LWCs are observed In the Data Basee for

the samc cloud type andt tomperaturo range. Thus, for example, if a given
value of LWC ranks in the 95th percentile of the Data Isas, &,ainple, then 5% of
the data miles recorded ror that cloud type and temperature interval were at
LWCs greater than the giver 1,WC. Table D-1 showe that, except for Cu and Cb
clouds, the Smith-Feddes maxima are generally smaller thau the extreme valuem
that have been observed in the Data Hlase. Mobt of the 8mith-Feddeu maxima
fall within the 95th to 97th percentile range. However, this range is
probably optimum ior the purposes of the Smith-Feddes model because it
represernts more typical maximum values of LWC than do the higher percentile$.
The latter represent extreme values which occur very infrequently.

The Smith-Faddes maxima should probably be increased in those cases where
they rank only in the 80th or lower percentiles of the new Data Base. Thus,
for example, the Smith-Feddes value of 0.15 g/m 3 for stratum cluuds at -25*
to -20'C ranks only in the 70th percentile and should therefore be increased
to about the 95th percentile value of 0.20 S/m 3. Inspection of Table U-1
shows that only the stratus and stratocumulus cloud typea have Smith-Feddem
LWC maxima which need to he increased according to this analysis.
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The orographic cloud type in included as a separate category in Table D-1
because this type has been studied specifically in the modern research flights.
Orographic LWCs listed in the new Data Base represent altitudes up to
12,000 ft AGL and therefore would be suitable for use in the Smith-Feddes
model for many mountainous regions. Any clouds uplifted orographically above
12,000 ft ASL (or 10,000 ft AGL) could be assigned to the cumulus category for
maximum LWC determination.

The Smith-Feddes maxima for Cu and Cb clouds are much larger than the
maximn In the new Data Base because the former apply to altitudes up to
55,000 ft while the new Data Base is limited to the lowest 10,000 ft AOL.
This altitude limitation has no significant effect on maximum LWCa for layer
clouds,

As a final comment, we suggest that the 3DNEPHI and Smith-Faddes LWC model
has grist potential for improving the nowcasting and forecasting of aircraft
icing conditions. Current procedures rely on infrequent and widely spaced
upper air soundings analyzed with the aid of some statistical rules of thumb
(ref. "Forecasters Guide on Aircraft Icing," 19801 "Aerographer's Hate 1 6 C,"
1974). The 3DNEPH draws on a much wider and more frequently updated data base
(surface observations and weather satellite imagery in addition to the
12-hourly raobs) and provides readily available and greatly expanded
information on the horizontal and vertical distribution of cloud amounts and
types. In addition, the Smith-Faddes model ties LWC (and drop mite) to
temperature and position within the 3DNEPH clouds and allows icing conditions
to be specified in terms of estimated amounts of supercooled LWC, This
overall approach is clearly superior to the current raob techniques where the
identification of clouds is difficult and spotty, and icing intensities can
only be inferred from the indicated dewpoint depression or degree of stability
or Instability along the soundinge.

_ _ _ _ _ D-. __
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GLOSSARY

The terminology used in this report has the following definitiuns or
meanings.

Icing encounter - a serles of Icing events consecutively penol;rated until tn
interruption of more than some selected distance, much as 1, 3, or 10 nautical
miles is experionced.

Icing event - a portion of a mubfrousing cloud over which portion thie cloud
properties are approximately constant am defined by the "Rules for Defining
Uniform Cloud Intervals" in Table 1.

Liquid Water Content (LWC) - the total mass of water contained in all the
liquid cloud droplets within a unit volume of cloud. Units of LWC are usually
grams of water per ctbic meter of air (g/m 3 ).

Median Volume Diameter (MVD) - the median of the cloud droplet miss distri-
button computed after weighting each droplet by its volume. The MVn dividwm
the LWC of this droplet population in half according to droplet mise.

Mixed Phate Cloud - a subfreezing cloud composed of snow and/or ice particles
as well as liquid droplets.

Orographic Cloud - a cloud formed or assisted by uplifting over windward
slopes of mountains. Lee or wave clouds are classified separately as
lenttiular clouds.

Subfreesing Cloud - any cloud or portion thereof in which the temperature is
below OUC,
Supercoolad Cloud - a subfreeming cloud in which tho droplets are still liquid
and no significant amount of snow or ice particles are present.
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